Electrical  World 


The  consolidation  of  Electrical  World  and  Engineer  and  American  Electrician. 


VoL.  LII. 


NEW  YORK,  SATURDAY,  DECEMBER  26,  1908. 


No.  26. 


PUBLISHED  WEEKLY  BY  THE 


Technical  Graduates. 


McGraw  Publishing  Company 

James  H.  McGraw,  President. 

J.  M.  Wakeman,  ist  Vice-President.  A.  £.  Clifford,  2d  Vice-President. 
Curtis  E.  Whittlesey,  Secretary  and  Treasurer. 

239  West  Thirty-ninth  Street,  New  York. 
Telephone  Call:  4700  Bryant.  Cable  Address:  Electrical,  New  York. 

Edited  by  T.  C.  Martin  and  W.  D.  Weaver. 

Chicago  Office . 590  Old  Colony  Building 

Cleveland  Office . 1015  Schofield  Building 

Philadelphia  Office . Real  Estate  Trust  Building 

European  Office.  ..  .Hastings  House,  Norfolk  St.,  Strand,  London,  Eng. 


TERMS  OF  SUBSCRIPTION: 

United  States,  Cuba  and  Mexico . per  year,  $3.00 

Dominion  of  Canada . . .  “  4.50 

Other  Foreign  Countries  within  the  Postal  Union . “  “  0.00 

as  shillings.  as  marks.  31  francs. 

Foreign  subscriptions  may  be  sent  to  our  European  office. 

Requests  for  changes  of  address  should  be  made  one  week  in  advance, 
giving  old  as  well  as  new  address.  No  copies  of  issues  prior  to  January, 
1907,  are  kept  on  sale,  except  in  bound  volumes.  Subscription  orders 
being  renewable  at  the  end  of  the  month  indicated  on  the  wrapper,  the 
sending  of  remittances  on  or  before  that  date  will  be  much  appreciated 
by  the  publishers. 


IMPORTANT  NOTICE  TO  SUBSCRIBERS 

The  McGRAW  PUBLISHING  COMPANY  will  appreciate  infor¬ 
mation  as  to  the.  whereabouts  of  Harry  A.  Shields,  a  former  sub¬ 
scription  agent.  Any  subscriber  on  whom  he  calls  will  confer  a 
favor  by  telegraphing  to  us  immediately  at  our  expense.  Mr. 
Shields  has  been  working  recently  In  Pennsylvania,  New  Jersey, 
Maryland  and  Washington,  D.  C.  He  Is  no  longer  authorized 
to  take  subscriptions  or  collect  for  them. 


Copyright,  1908,  by  McGraw  Publishing  Company. 


Entered  as  second-class  matter  at  the  post  office  at  New  York,  N.  Y. 


The  circulation  of  Electrical  World  for  1908  to  date  has 
been  898,000.  Of  this  issue  15,500  copies  are  printed. 


NEW  YORK,  SATURDAY,  DECEMBER  26,  1908. 


CONTENTS. 


Editorial  . 

Graduates  from  Electrical^  Courses  in  the  United  States . 

Tungsten  Patent  Fraud  Case . 

Canadian  Report  Disapproves  Cornwall  (N.  Y.)  Hydro-Electric  Plant 

Water  Power  of  the  Upper  Hudson... . 

Special  Christmas  Electrical  Illumination . 

A  Central  Station  Illuminating  Engineering  Department . 

Electrical  Manufacturers  in  Massadiusetts . 

Entertaining  as  a  Feature  of  Selling . 

Steininetz  on  “Light  and  Illumination” . 

Meeting  of  New  York  Electrical  Society .  . 

New  York  Electrical  Trades  Society . 

Lecture  on  Illumination  at  Boston  Society  of  Arts . 

Current  News  and  Notes . 

A  Low-Head  Hydro-electric  Development  at  Berrien  Springs,  Mich.. 

Brazilian  National  Exposition  of  1908.  By  A.  H.  Keleher . 

Stroboscopic  Measurements  of  Alternating-Current  Frequency  with 

Electric  Lamps.  ^  A.  E.  Kennelly . 

Errors  in  Magnetic  Testing  with  Ring  Specimens.  By  M.  G.  Lloyd. 
The  Determination  of  the  Mean  Spherical  Intensity  of  a  Source  of 

Light.  By  E.  W.  Weinbeer . . . 

Water  Power  Possibilities  at  Muscle  Shoals  on  Tennessee  River.  By 

S.  Mays  Ball . 

Our  Antiquated  Patent  System.  By  Ludwig  Gutmann . 

Manufacture  of  Tantalum  Metal . 

Enclosed  Arc-Lamp  Composite  Electrode . 

Gasoline  Plant  Competition . 

Renting  10,000  Irons  in  Chicago . 

Popularizing  Domestic  Electric  Appliances  at  St.  Louis . 

Interior  Wiring  for  sso-Volt  Circuits . 

Street  Lighting  Arches . 

New  Telephone  Patents . 

Letter  to  the  Editors; 

The  Electromagnetic  Gun.  By  Sam  T.  Foster,  Jr . 

Digest  of  Current  Electrical  Literature . 

Industrial  and  Commercial  News . 


1379 


1382 

1382 

1382 

1382 

1383 
1383 

1385 

1386 
1386 

1386 

1387 

1387 

1388 

1389 
1391 


1393 

1395 

1396 


1397 

1399 

1400 

1400 

1401 
1401 
1401 

1403 

1404 

140s 


1405 

1406 

141S 


Last  year  we  presented  the  result  of  a  census  of  the  universi¬ 
ties,  colleges  and  technical  schools  of  this  country,  which  was 
instituted  in  order  to  obtain  data  as  to  the  number  of  students 
enrolled  in  electrical  engineering  courses  at  the  end  of  the 
scholastic  year,  1906-7;  the  number  of  graduates  sent  forth  at 
the  end  of  that  year,  and  the  grand  total  of  graduates  to  that 
date  from  the  first  alumnus  who  earned  a  diploma  for  complet¬ 
ing  an  electrical  engineering  course.  Elsewhere  we  give  the  re¬ 
sult  of  a  similar  census  taken  the  present  year,  which  brings  the 

/ 

above-mentioned  record  down  to  the  end  of  the  1907-8  scholastic 
year. 

The  tabulation  as  given  on  another  page  shows  that  the 
number  of  students  in  attendance  at  the  end  of  the  last  scholas¬ 
tic  year  fell  but  little  short  of  10,000;  that  the  number  grad¬ 
uated  was  almost  exactly  1500,  and  that  the  grand  total  of 
graduates  to  date  has  reached  almost  13,000.  These  figures 
only  include  students  Who  have  followed  systematic  courses  of 
electrical  engineering  education,  schools  being  excluded  which 
conduct  only  evening  classes,  or  whose  instruction  covers  merely 
the  elementary  or  practical  parts  of  electrotechnics.  No  esti¬ 
mate  has  been  made  of  the  number  of  students  in,  or  graduated 
from,  the  last  mentioned  courses,  nor  of  the  output  and  at¬ 
tendance  of  correspondence  schools;  but  the  totals  for  these 
would  probably  be  almost  or  altogether  as  significant  as  those 
for  the  institutions  listed.  The  exclusion  of  these  schools 
should  in  no  manner  reflect  against  their  excellent  work,  which 
supplements  that  of  the  schools  of  larger  scope  in  placing  the 
electrical  industry  far  above  all  others  in  this  country  in  the 
average  technical  and  general  competency  of  its  salaried  per¬ 
sonnel. 


Returning  to  the  schools  listed,  it  should  not  be  lost  sight  of 
that  the  figure  recording  the  total  of  graduates  does  not  com¬ 
pletely  represent  the  contribution  of  these  institutions  to  the 
personnel  of  the  electrical  industry.  The  total  of  those  students 
who  have  dropped  out  after  completing  two  or  three  years  of 
scholastic  work  is  probably  not  far  from  a  half  of  the  total 
of  graduates.  Adding  these  to  the  figure  for  the  latter,  we 
arrive  at  20,000  as  the  number  of  young  men  who  have  come 
forth  from  our  technical  schools  equipped  for  electrical  work 
requiring  at  least  a  sound  knowledge  of  the  fundamentals  of  the 
science  and  art,  and  with  the  further  advantage  with  respect 
to  a  successful  career  that  lies  in  the  possession  of  a  mind 
which  has  had  its  processes  systematically  trained.  Owing  to 
the  great  expansion  of  electrical  education  in  recent  years,  by 
far  the  greater  part  of  this  host  are  young  men,  and  the 
majority  have  yet  advanced  only  through  the  apprenticeship 
stages  of  their  career.  A  certain  percentage  are  no  longer  in 
the  electrical  field,  but  the  number  remaining  is  so  great,  and 
is  yearly  being  so  largely  augmented,  that  anyone  connected 
with  the  electrical  industry  who  does  not  take  into  account  the 
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present  and  future  influence  of  this  element  in  shaping  the 
course  of  that  industry,  may  find  when  too  late  that  he  has 
ignored,  to  his  detriment,  the  most  powerful  personal  factor  of 
electrical  development,  whether  this  be  considered  in  its  tech¬ 
nical,  industrial  or  commercial  aspect. 


Loaning  10,000  Electric  Irons. 

Elesewhere  in  this  issue  an  account  is  given  of  the  methods  of 
the  central  station  in  Chicago  in  loaning  10,000  electric  irons 
to  its  residence  customers.  It  has  been  fairly  well  established 
for  some  time  that  the  revenue  to  be  obtained  from  residence 
consumers  using  electric  irons  regularly  would  justify  the 
purchase  of  these  irons  in  wholesale  quantities  by  central-station 
companies  and  loaning  them  to  residence  customers.  The 
method  appeared  quite  radical  when  first  proposed  and  put  in 
operation  by  the  Los  Angeles  central-station  company,  but  it 
has  worked  well  in  the  Los  Angeles  territory",  and  we  have  yet 
to  hear  of  its  failure  to  give  good  results  in  other  places  where 
it  has  been  tried  on  a  small  scale.  The  principal  thing  to  be 
avoided  in  such  a  move  is  the  indifference  of  customers  and 
their  failure  to  use  the  iron  because  it  cost  them  nothing.  How¬ 
ever,  considering  the  superior  convenience  of  the  electric  iron, 
as  compared  with  others,  this  is  not  such  an  obstacle  as  might 
at  first  be  supposed.  Another  thing  to  avoid  is  loaning  to  those 
customers  who  have  no.  real  use  for  the  iron.  As  this  loaning 
plan  has  been  worked  at  Los  Angeles  and  in  a  small  way  in 
other  places,  it  practically  amounts  to  a  kind  of  extended  free 
trial  proposition,  the  ultimate  outcome  being  the  purchase  of 
the  irons  by  the  consumers.  After  having  had  an  iron  in  use 
for  six  months  or  a  year  and  having  learned  its  convenience, 
the  majority  of  customers  will  pay  for  the  irons  outright  rather 
than  do  without  them.  At  Los  Angeles  5000  irons  loaned  at 
the  start  of  the  campaign  were  later  purchased  by  customers; 
another  lot  was  loaned,  and  so  on  until  we  understand  that  at 
the  present  time  over  20,000  irons  are  in  use  in  the  Los  Angeles 
territory.  With  40,000  residence  customers,  the  Chicago  central 
station  should  have  no  trouble  in  profitably  placing  its  first  in¬ 
stallments  of  10,000  loaned  irons  and  in  repeating  the  operation 
two  or  three  times. 


Stroboscopic  Measurements. 

Of  the  many  methods  of  determining  rotative  speed,  one  of 
the  most  accurate  is  the  stroboscopic.  As  is  well  known,  the  use 
of  an  arc  lamp  fed  with  energy  from  the  same  source  as  an  in¬ 
duction  motor  permits  one  to  ascertain  the  slip  of  the  rotor 
from  synchronism  with  an  extremely  high  degree  of  precision 
when  the  slip  does  not  exceed  certain  values;  that  is,  under  the 
very  conditions  which  render  other  methods  liable  to  large 
errors.  The  arc-lamp  arrangement  is,  however,  limited  in  ap¬ 
plication  and  also  to  confined  ranges.  A  broadening  of  the 
range  of  application  of  stroboscopic  methods  accompanied  the 
introduction  of  the  use  of  the  period  of  a  tuning  fork  as  a 
standard  of  time  in  lieu  of  the  cyclic  change  in  the  luminosity 
of  an  arc  lamp.  By  the  use  of  many  rotating  targets  for  a  single¬ 
period  fork,  or  a  smaller  number  of  targets  for  a  fork  of  vari¬ 
able  period,  the  range  of  the  tuning-fork  stroboscopic  method  of 
observing  speed  of  rotating  machinery  was  greatly  extended. 
Moreover,  by  noting  the  speed  of  synchronous  apparatus  one 
can  easily  determine  the  frequency  of  the  supply  by  use  of  the 
tuning-fork  method. 


An  interesting  development  in  stroboscopic  measurements  is 
recorded  in  an  article  by  Dr.  A.  E.  Kennelly,  on  page  1393  of 
this  issue.  Stroboscopic  methods  have  usually  necessitated  the 
emplo)rment  of  some  rotative  device  as  a  target.  According  to 
the  method  described  by  Dr,  Kennelly,  the  rotative  device  is  dis¬ 
pensed  with  and  there  is  substituted  therefor  a  vibrating  device 
of  much  greater  simplicity.  Although  the  degree  of  accuracy 
attained  with  the  vibrator  is  no  greater  than  that  with  the  rota¬ 
tor,  the  elimination  of  the  necessity  of  using  revolving  machinery 
or  special  rotating  devices  as  targets  when  determining  the 
frequency  represents  an  important  improvement  over  former 
schemes.  The  author  makes  use  of  the  filament  of  an  incan¬ 
descent  lamp  as  an  essential  part  of  the  frequency  indicator, 
but  the  arrangement  differs  in  every  respect  from  the  early 
arc-lamp  scheme  in  that  the  change  in  brilliancy  of  the  lamp  is 
not  depended  upon  for  showing  the  cyclic  variation  in  the  cur¬ 
rent  strength,  the  lamp  being  employed  as  a  target  rather  than 
for  supplying  illumination  to  a  target.  The  filament  is  caused 
to  vibrate  in  unison  with  the  alternating  current  by  placing  it 
within  a  magnetic  field  of  constant  strength.  Since  the  vibra¬ 
tory  period  of  the  filament  is  exactly  the  same  as  the  period  of 
the  alternating  current,  the  only  errors  in  determining  the  fre¬ 
quency  are  those  attributable  to  the  adjustment  of  the  tuning 
fork.  That  the  equipment  possesses  an  accuracy  even  higher 
than  required  in  commercial  testing  is  shown  by  the  fact  that 
the  readings  of  independent  observers  agreed  within  one-tenth 
of  I  per  cent. 


Errors  in  Magnetic  Testing  with  Ring  Specimens. 

In  measuring  the  magnetic  properties  of  iron  by  means  of 
test  pieces,  there  are  two  distinct  types  of  measurements.  One 
of  these  employs  a  straight  bar  or  prism  for  the  test  piece, 
and  closes  the  magnetic  circuit  of  this  bar  by  a  suitable  iron 
frame.  The  other  employs  a  closed  ring,  or  core,  for  the  test 
piece.  The  advantage  of  the  straight  bar  test-piece  is  that  it 
is  easily  procured,  and  that  the  flux-density  throughout  the 
cross-section  is  easily  made  uniform.  The  disadvantages  are 
that  there  is  a  discontinuity  in  the  magnetic  circuit  at  each 
end  of  the  test  piece,  that  the  limits  of  this  discontinuity  are 
not  easily  assigned  with  precision,  or  that  if  capable  of  being 
precisely  assigned,  the  reluctance  at  and  beyond  the  discontinui¬ 
ties  is  hard  to  determine.  The  advantage  of  the  ring  test 
piece  is  that  there  are  no  discontinuities  necessarily  produced 
in  the  magnetic  circuit  and  therefore  no  uncertainty  need  exist 
as  to  the  distribution  of  magnetic  intensity  in  gilberts  per 
centimeter  along  the  ring.  The  disadvantages  are  that  it  is 
hard  to  wind,  and  that  while  the  number  of  gilberts  difference 
of  magnetic  potential  is  the  same  in  all  circular  filaments  of  the 
ring,  the  number  of  centimeters  in  the  perimeter  is  less  for 
the  inner  portions  than  for  the  outer  portions  of  the  ring; 
moreover,  the  mean  perimeter  filament  does  not  carry  the  true 
average  flux  density.  Besides,  if  the  permeability  varies  ap¬ 
preciably  in  different  circular  filaments,  there  will  be  another 
correction  to  make,  in  order  to  determine  the  true  relation  be¬ 
tween  H  and  B  in  the  sample. 

The  article  by  Mr.  M.  G.  Lloyd,  on  page  1395,  is  addressed 
to  the  inaccuracy  of  the  apparent  values  of  mean  gilberts  per 
centimeter,  and  of  the  mean  hysteretic  power  obtained  from 
ring  test-pieces,  owing  to  the  differences  of  perimeter  at  the 
inside  and  outside  of  the  ring.  On  the  basis  of  uniform  per- 
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meability,  a  correction  factor  for  rings  of  rectangular  cross- 
section  was  published  by  Edler  in  1906,  as  stated  in  the  article, 
but  the  same  correction  formula  had  been  published  elsewhere 
at  least  13  years  before  that.  Mr.  Lloyd  contributes  a  corre¬ 
sponding  correction-factor  for  a  ring  of  circular  correction, 
which  appears  to  be  new.  His  article  also  contains  a  useful 
reference  table  for  the  amount  of  error  involved  in  the  use 
of  rings  of  given  dimensions,  as  well  as  a  table  of  the  amount 
of  error  in  hysteretic  loss,  as  determined  by  such  rings.  The 
latter  table  will  be  of  particular  value  for  alternating-current 
tests  of  hysteresis  loss  in  sample  rings,  although  it  is  not  clear 
why  1.5  should  be  taken  as  the  hysteretic  exponent  with  rings  of 
circular  section,  and  1.6  as  the  hysteretic  exponent  with  rings 
of  rectangular  section.  The  broad  deduction  from  the  tables 
is  that  if  we  desire  to  keep  the  apparent  tnean  magnetic  intensity 
and  apparent  hysteretic  loss  within  one-half  of  i  per  cent  of 
their  true  values,  the  mean  diameter  of  the  ring  test-piece 
should  be  at  least  eight  times  the  ring  thickness. 

Low  Head  Hydraulic  Work. 

The  Berrien  Springs  plant  described  elsewhere  in  our  columns 
is  a  capital  example  of  the  kind  of  hydraulic  development  that 
has  to  be  undertaken  in  parts  of  the  country  remote  from 
mountain  chains.  The  aggregate  of  power  in  these  relatively 
unfavorable  situations  is  very  large,  and  from  an  economic 
standpoint  well  worth  developing.  In  some  cases,  too,  the  flow 
conditions  are  good  enough  to  make  up  in  part  for  the  incon¬ 
venience  of  low  head,  since  mountain  streams  with  all  their 
good  points  very  often  display  eccentricities  of  flow  very  dis¬ 
turbing  to  the  engineer.  The  St.  Joseph  River,  the  source  of 
power  in  the  plant  under  consideration,  has  a  maximum  flow 
only  about  25  times  the  minimum,  while  many  streams  with 
higher  available  heads  show  this  ratio  as  one  or  several  hundred 
to  one.  The  actual  head  at  Berrien  Springs  is  21  ft.,  and  even 
this  is  gained  at  the  expense  of  backing  up  the  flow  for  more 
than  10  miles  by  a  dam  very  nearly  one-third  of  a  mile  long. 
This  dam  presents  some  rather  interesting  features.  In  the 
main  of  concrete,  it  is  flanked  by  earth  embankments  and  is 
provided  with  foundation  protection  of  rather  exceptional 
character.  The  stream  runs  over  and  through  a  mass  of 
glacial  drift,  with  a  hard-pan  bottom.  The  chance  of  copious 
flow  under  the  apparent  bottom  had  to  be  guarded  against,  and 
this  was  accomplished  by  driving  a  continuous  line  of  sheet 
steel  piling  clear  across  the  river  and  down  to  hard  pan,  under 
the  upstream  side  of  the  dam.  A  second  similar  sheet  was 
carried  across  on  the  downstream  side  to  prevent  undermining, 
and  the  dam  was  built  in  the  area  thus  defended.  It  is  seldom 
that  precautions  so  thorough  are  taken  to  prevent  underflow, 
which  is  commoner  than  one  would  suppose  and  is  too  often 
neglected.  There  are  plenty  of  instances  in  which  dams  have 
been  completed  without  stopping  the  passage  of  water  through 
deep  clefts  below.  Even  if  the  conditions  are  such  that  there 
is  no  serious  danger  of  undermining,  the  loss  of  water  at  times 
of  minimum  flow  may  represent  considerable  monetary  value, 
since  it  limits  the  available  primary  power,  and  a  leak  quite 
negligible  at  mean  flow  may  be  a  large  percentage  in  time  of 
drought. 


The  arrangement  of  the  power  house  is  somewhat  unusual. 
Bearing  in  mind  that  the  development  of  this  particular  privi¬ 


lege  is  complete — the  back  flow  extending  to  the  next  plant 
above — there  was  no  need  for  the  provisions  for  hypothetical 
extensions  that  are  often  provided.  The  power  house  stands 
lengthwise  to  the  dam  and  a  pair  of  penstocks  come  down  on 
each  side  of  it,  thereby  doing  away  with  a  considerable  amount 
of  foundation  expense.  Two  sets  of  wheels  are  thus  on  each 
side  of  the  power  house  with  their  shafts  extending  into  it. 
The  tail  race  is  double  on  each  side  of  the  power  house,  and 
the  draft  tubes  are  so  placed  in  them  that  the  flow  from  each 
set  is  clear  of  the  others.  The  low  head  has  made  necessary 
considerable  complication  in  the  wheel  plan.  Each  of  the  four 
generators  provided  for  is  driven  by  a  group  of  four  pairs  of 
wheels  working  under  a  normal  head  of  20  ft.  The  generators 
run  at  150  r.p.m.  and  are  rated  at  1800  kw  each.  It  is  perhaps 
open  to  question  whether  the  wheel  and  generator  combination 
is  the  best  that  could  have  been  found  from  the  joint  stand¬ 
point  of  cost  and  efficiency.  We  are  not  aware  that  any  careful 
tests  of  so  complex  a  group  of  wheels  have  ever  been  made. 
It  may  well  be  doubted,  however,  as  to  whether  the  loss  in 
joint  efficiency  may  not  be  so  considerable  as  to  make,  dupli¬ 
cation  of  units  preferable,  even  at  materially  lower  rotative 
speeds. 


It  is  worth  while  commenting  here  on  the  fact  that  this 
Berrien  Springs  plant  is  for  60  cycles,  like  the  other  plants  on 
the  same  general  system,  and  that  there  seems  to  be  no  trouble 
in  operating  the  substations  with  synchronous  converters  at 
this  frequency.  The  use  of  a  frequency  high  enough  to  be  of 
direct  use  for  lighting  is  certainly  to  be  commended,  especially 
in  plants  that  are  to  form  part  of  a  network.  It  is  a  pity  to 
handicap  a  transmission  plant  by  compelling  it  to  do  lighting 
via  frequency  changes,  if  at  all,  and  we  cannot  help  being 
gratified  at  a  somewhat  increasing  tendency  toward  the  use  of 
higher  frequency  synchronous  converters.  The  cascade  con¬ 
verter  used  somewhat  abroad  makes  the  problem  a  very  simple 
one,  and  it  is  hard  to  understand  why  such  apparatus  has  not 
been  introduced  here.  Fashion  perhaps  controls  electrical  de¬ 
sign  to  an  extent  that  one  scarcely  realizes.  A  curious  in¬ 
stance  of  this  may  be  found,  by  the  way,  in  the  present  plant. 
With  a  very  simple  station  doing  very  simple  service  as  one 
of  the  supply  points  of  a  network,  one  would  have  expected  the 
most  direct-acting  and  simple  switchboards  possible,  instead  of 
which  there  is  the  usual  remote  control  outfit  located  in  another 
part  of  the  building  from  the  generators.  The  system  to  which 
the  Berrien  Springs  plant  belongs  is  striking  as  involving  in 
very  unusual  degree  the  working  of  a  high-tension  distributing 
system  handling  all  kinds  of  load.  There  are  four  hydro¬ 
electric  plants  and  two  steam  plants  all  working  in  harmony 
and  tied  in  at  a  switching  station  in  South  Bend,  Ind.,  where’ 
provision  is  made  for  high-tension  switching  and  where  also 
is  operated  a  synchronous  converter  with  automatic  field  con¬ 
trol  to  steady  the  voltage  and  keep  up  the  power  factor.  A 
good  deal  of  skill  seems  to  have  been  exercised  in  looking 
after  the  details  of  voltage  regulation,  as  is  necessary  in  deal¬ 
ing  with  so  great  a  work  of  distribution.  As  time  goes  on  such 
systems  involving  many  plants  and  elaborate  networks  are 
certain  to  become  increasingly  common,  and  the  pioneering 
work  being  done  is  of  great  significance  with  respect  to  future 
work.  In  particular  the  problems  of  automatic  or  semi-auto¬ 
matic  regulation  are  of  fundamental  importance. 
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Graduates  from  Electrical  Courses  in  the 
United  States. 

Last  year  we  printed  the  result  of  a  census  of  schools  in  this 
country  conducting  electrical  courses,  which  gave  the  number 
of  students  enrolled  in  such  courses  at  the  end  of  the  1906-7 
scholastic  year,  the  number  graduated  in  1907  and  the  total  of 
all  graduates  from  each  school  from  the  institution  of  its  elec¬ 
trical  engineering  course  up  to  and  including  1907.  A  similar 
census  was  taken  the  present  year,  and  the  result  is  given  in 
the  accompanying  table. 


Number  of 
Schools. 

Students, 

1907-1908. 

Graduates, 

190^. 

Total  1 

Graduates.  1 

Class  I . 

25 

3,760 

634 

6,942 

Class  11 . 

63 

5,1 14 

676 

4,645 

i  Class  III . 

12 

777 

191 

1,214 

1  Totals . . 

100 

9,651 

1,501 

12,801 

The  classification  of  the  table  is  based  upon  the  teaching 
equipment  and  the  relative  standing  of  the  schools  and  their 
graduates  in  the  electrical  engineering  profession.  In  Class  I 
are  included  the  institutions  of  which  the  electrical  courses 
enjoy  the  highest  standing,  which  have  the  most  complete 
equipment  for  teaching,  and  whose  degrees  confer  more  or 
less  prestige  on  the  graduate.  This  class  naturally  includes 
many  of  the  schools  which  early  established  electrical  courses. 
In  Class  II  are  included  all  other  institutions  which  give,  or 
purport  to  give,  thorough  professional  training  in  electrical 
engineering.  The  schools  of  Class  III  have  regularly  organized 
courses  of  electrical  engineering,  but  the  instruction  is  less 
broad  than  in  the  schools  of  the  other  classes,  and  designed 
to  turn  out  “practical”  rather  than  professional  men.  The 
figures  for  this  class  only  include  those  taking,  or  who  have 
taken,  the  full  course  of  instruction  offered,  and  with  one 
exception  evening  courses,  where  given,  have  been  excluded. 

The  list  last  year  included  96  schools.  A  further  examination 
of  the  course  of  one  of  these  indicated  that  the  electrical  in¬ 
struction,  though  quite  thorough,  was  conducted  merely  as  a 
part  of  the  instruction  in  civil  engineering,  and  therefore  the 
college  is  not  included  in  the  present  enumeration.  On  the 
other  hand,  five  schools  have  been  added  to  the  list,  bringing 
the  total  to  exactly  100. 

Owing  to  the  above  changes  and  to  several  transfers  of 
schools  from  one  class  to  another,  as  well  as  to  a  number  of 
corrections  of  the  figures  reported  last  year  received  with  the 
returns  for  the  present  year,  the  census  figures  of  the  two  years 
are  not  directly  comparable.  In  general,  it  may  be  said  that  the 
schools  of  Class  I  which  reported  last  year  showed  a  falling 
off  in  the  total  of  students  in  attendance  at  the  end  of  the  year 
1907-8.  On  the  other  hand,  there  was  an  increase  of  students 
in  the  schools  of  Class  II  and  Class  III,  but  in  the  absence  of 
data  prior  to  1907  it  is  not  known  if,  as  is  probable,  this  in¬ 
crease  was  less  than  normal.  It  can  be  taken  for  granted  that 
the  withdrawal  of  students  during  the  year  owing  to  the 
country-wide  financial  disturbance  was  abnormally  large,  and 
affected  considerably  the  total  of  students  reported  enrolled  at 
the  end  of  the  1907-8  school  year. 


Mississippi  Electric  Association. 

A  meeting  was  held  at  Meridian  on  Dec.  12  at  which  the 
companies  owning  and  operating  electric  light  and  railway  prop¬ 
erties  in  Mississippi  organized  the  Mississippi  Electric  Associa¬ 
tion.  There  were  present  G.  B.  Chapman,  manager,  Pascagoula 
Street  Railway;  J.  A.  Abbott,  manager,  Jackson  Railway  & 
Light  Company;  C.  Z.  Stevens,  manager,  Hattiesburg  Traction 
Company ;  S.  W.  Greenland,  manager,  Columbus  Railway  & 
Light  Company;  A.  H.  Jones,  manager,  McComb  City  Lighting 
Company;  I.  H.  McArthur,  superintendent  railway  and  light¬ 
ing  department;  J.  A.  Madison,  superintendent  lighting  depart¬ 
ment,  and  A.  B.  Paterson,  manager,  Meridian  Light  &  Railway 


Company.  A  number  of  companies  not  represented  sent  word 
that  they  and  their  employees  would  become  members. 

The  officers  elected  for  the  new  association  are :  A.  B.  Pater¬ 
son,  president;  S.  W.  Greenland,  vice-president;  J.  Abbott, 
secretary  and  treasurer.  The  executive  committee  is :  M.  W. 
Moorman,  G.  B.  Chapman,  S.  W.  Greenland,  C.  Z.  Stevens,  A. 
H.  Jones,  J.  Abbott  and  A.  B.  Paterson.  The  committee  on 
subjects  is  J.  A.  Abbott,  A.  H.  Jones  and  G.  B.  Chauman.  The 
next  place  of  meeting  will  be  Jackson,  Miss.,  June  15,  1909. 
The  association  has  the  usual  objects  with  regard  to  papers, 
discussions  and  mutual  improvement. 

Tungsten  Patent  Fraud  Case. 

The  trial  of  Henry  A.  Everding,  the  Philadelphia  patent  at¬ 
torney  who  was  indicted  for  conspiracy,  forgery  and  destruction 
of  public  documents  in  connection  with  the  granting  to  John  A. 
Heany,  of  York,  Pa.,  of  a  patent  on  the  manufacture  of  tung¬ 
sten  lamp  filaments,  is  proceeding  at  Washington  as  we  go  to 
press.  In  his  examination  on  the  stand  the  accused  stated  he 
thought  that  Barton,  the  Assistant  Patent  Office  Examiner,  who 
was  sentenced  Nov.  30  to  three  years  in  the  penitentiary,  had 
substituted  the  false  patent  specifications  merely  out  of  a  friend¬ 
ly  wish  that  Heany  be  allowed  the  tungsten  patent.  In  answer 
to  a  question  from  the  District  Attorney  if  answers  which  had 
just  been  given  to  questions  did  not  flatly  contradict  statements 
made  by  him  last  spring  before  the  Grand  Jury,  the  accused 
replied  in  the  affirmative. 

Cornwall  Hydro-Electric  Plant  Disapproved. 

A  board  of  engineers  in  its  report  to  the  Canadian  Govern¬ 
ment  has  disapproved  an  application  of  an  American  company  to 
dam  the  St.  Lawrence  River  at  Cornwall,  N.  Y.,  in  order  to 
develop  a  large  water  power  to  be  used  in  the  generation  of 
electrical  energy.  The  company  had  obtained  approval  of 
American  authorities  to  carry  out  the  work  on  the  American 
side  of  the  river,  but  the  Canadian  engineers  reported  that  the 
proposed  works  would  involve  the  complete  damming  of  the 
St.  Lawrence  River,  which  would  seriously  interfere  with 
navigation  thereon. 

Water  Power  of  the  Upper  Hudson. 

In  a  report  prepared  by  a  commission  appointed  by  Governor 
Hughes,  it  is  stated  that  by  erecting  a  dam  at  the  village  of 
Conklingsville,  on  the  Sacandaga  River,  a  storage  reservoir  of 
26,000,000,000  cu.  ft.  would  be  obtained.  The  reservoir  could  be 
used  for  regulating  the  flow  of  the  Hudson  so  as  to  increase  the 
minimum  power  of  the  falls  between  Troy  and  Corinth  by 
80,000  hp,  or  advantage  could  be  taken  of  a  200-ft.  fall  to  obtain 
30.000  continuous  horse-power  for  the  transmission  of  energy  to 
Albany,  Troy,  Cohoes,  Saratoga,  etc.  It  is  estimated  that  the 
cost  for  storage  alone  would  be  $4,550,000,  while  the  additional 
development  for  energy  transmission  would  cost  $4,754,000. 

A  storage  reservoir  for  18,000,000,000  cu.  ft.  could  be  formed 
by  building  a  dam  at  Portageville,  thereby  adding  20,000  hp  to 
the  present  development  at  a  cost  of  $5,000,000. 

Wireless  Telephony. 

Cable  advices  from  Europe  in  the  past  few  days  state 
that  the  tests  of  Professor  Majorana’s  wireless  telephone  which 
are  being  carried  on  in  the  Italian  navy  have  proved  entirely 
successful  and  it  is  very  probable  that  the  system  will  be  soon 
adopted  on  all  war  vessels.  The  last  trial  was  made  between 
the  wireless  station  of  Monte  Mario  at  Rome  and  the  torpedo 
destroyer  Lander e  off  the  coast  of  Sicily  near  Trapani,  a  dis¬ 
tance  of  over  500  km.  The  naval  officers  at  each  end  not  only 
heard  distinctly  every  word  spoken  but  could  even  recognize 
the  voice  of  the  speaker.  The  Italian  Minister  of  Marine  is 
enthusiastic  over  the  invention,  which  he  hopes  is  capable  of 
further  improvements  so  that  it  can  be  used  over  longer 
distances. 
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Special  Christmas  Electrical  Illumination. 

It  is  usual  at  Yuletide  for  electric  lighting  companies  to  carry 
on  their  circuits  a  great  deal  of  decorative  and  spectacular  light¬ 
ing  appropriate  to  the  season.  In  some  instances  signs  are 
erected  especially  for  the  purpose ;  but  in  most  cases  merchants 
are  content  to  decorate  their  windows  with  holly  and  palm 
trees  and  to  add  to  the  window  circuits  so  as  to  set  off  the 
display.  The  lamps  are  kept  lighted  until  midnight,  so  that  for 
the  Christmas  and  New  Year  season  the  principal  streets  glow 
with  abundant  light  and  impart  that  cheerfulness  so  necessary 
to  the  proper  appreciation  of  the  time-honored  custom. 

In  all  the  large  cities,  ,the  department  stores  make  special 
Christmas  displays  accompanied  by  special  lighting.  The  deco¬ 
rative  outfits  designed  for  Christmas  trees  form  quite  a  feature 
of  the  display  lighting,  the  lamps  being  entwined  in  the  ever¬ 
green  garlands  which  are  used  almost  universally.  The  electric 
lighting  companies  have  also  done  their  share  of  decorative 
lighting,  where  the  office  is  in  a  location  to  warrant  it.  The 
Philadelphia  Electric  Company  has  decked  its  magnificent  dis¬ 
play  room  on  Tenth  and  Chestnut  Streets'  with  Christmas  trees 
and  from  the  ceiling  are  festooned  ropes  of  evergreen,  myrtle 
and  holly.  Varicolored  lamps  are  hidden  in  the  leaves  and  the 
light  from  these  and  the  large  display  of  art  glass,  portable 
lamps  impart  to  the  whole  room  a  refreshing  ruddiness  and 
warmth  of  color.  Rustic  windmills  electrically  operated  and 
lighted  form  a  feature  of  the  decoration. 

In  Brooklyn,  the  Edison  Company  hired  for  the  month  of 
December  two  large  windows  on  Fulton  Street,  the  main 
thoroughfare  of  the  borough  where  nearly  all  the  shopping  is 
done.  The  place  was  occupied  until  recently  by  a  prominent 
department  store.  In  the  windows  the  Edison  Company  in¬ 
stalled  a  Christmas  exhibit  of  electrical  household  appliances, 
including  heating  and  cooking  devices,  decorative  lighting  out¬ 
fits,  portable  lamps,  bronze  figures,  etc.  The  display  was  set 
by  the  window  dresser  of  the  most  prominent  department  store 
and  is  both  attractive  and  striking.  A  feature  is  a  large  electric 
sign  which  reads  “Edison  Company  Xmas  Exhibit.”  The  win¬ 
dow  has  attracted  an  immense  throng,  people  at  times  standing 
five  or  six  deep.  No  goods  are  sold  at  the  exhibit,  but  a  card 
in  the  window  directs  would-be  purchasers  to  the  Edison  show¬ 
room  close  by.  At  the  side  of  each  appliance  in  the  window  is 
shown  a  small  card,  describing  the  device  and  stating  its  price. 
The  company  has  also  made  quite  a  Christmas  display  at  its 
new  showrooms  on  Pearl  Street,  where  a  similar  exhibit  is 
shown  in  addition  to  a  handsomely  dressed  Christmas  tree. 

The  United  Electric  Light  &  Power  Company  of  New  York 
City,  which  incidentally  has  reached  the  highest  kw-hour  out¬ 
put  this  month  in  its  existence,  has  a  great  number  of  drug 
stores  fed  with  energy  from  its  circuits  which  are  making 
telling  displays,  as  are  also  some  of  the  large  restaurants  and 
stores.  The  drug  stores  in  addition  to  holly  wreaths  and  ever¬ 
green  have  covered  the  window  lamps  with  red  Christmas 
shades  of  papier  mache  and  the  effect  at  night  is  very  beautiful. 
The  restaurants  are  fitted  with  Christmas  trees  lighted  with 
electricity  in  addition  to  the  garlands  of  evergreen  and  the  vari¬ 
colored  lamps.  Some  of  the  large  drygoods  stores  in  the 
Harlem  district  have  arranged  special  lighting  circuits  in  win¬ 
dows  for  the  season. 

The  New  York  Edison  Company  has  fitted  all  its  district 
offices  with  special  Christmas  decorations.  The  Forty-second 
Street  office  is  the  only  one  in  which  special  lighting  circuits 
are  arranged,  however.  Here,  in  addition  to  Christmas-tree  out¬ 
fits,  the  room  is  festooned  with  laurel  and  evergreen  roping 
lighted  on  the  Elblight  system. 

In  connection  with  the  advent  of  the  Christmas  season  many 
of  the  mercantile  establishments  in  Boston  have  made  prepara¬ 
tions  for  utilizing  extra  electricity  for  advertising  purposes. 
The  most  elaborate  display  thus  far  completed  is  the  installa¬ 
tion  of  Houghton  &  Dutton  on  the  outside  of  the  company’s 
store  at  Tremont  and  School  Streets.  The  faqade  of  the  build¬ 
ing  is  decorated  with  about  6700  incandescent  lamps  varying  in 
size  from  i  cp  to  16  cp.  There  are  about  3200  colored  lights 


in  the  installation,  which  are  partly  fixed  and  partly  arranged 
to  flash.  The  general  design  consists  of  a  main  sign  five  stories 
in  height,  located  in  the  middle  of  the  faqade  and  carrying  the 
legend  “Merry  Christmas,  Houghton  &  Dutton.”  Beneath 
this,. nearer  the  street  level,  is  an  illuminated  pediment  repre¬ 
senting  the  ancient  seal  of  the  city  of  Boston,  flanked  by 
Christmas  bells  and  angelic  figures  carried  within  a  border  of 
icicles.  On  the  sides  of  the  building  are  two  electric  stars,  six 
rosettes,  and  festoons  of  incandescents.  Special  concealed  light¬ 
ing  is  effected  by  four  Cooper  Hewitt  mercury  arc  tubes. 

The  letters  on  the  main  sign  each  consist  of  a  structure  4  ft. 
high  carrying  60  l6-cp,  115-volt,  direct-current  lamps,  half  being 
red  and  half  white.  Each  of  the  stars  is  8  ft.  high,  with  no 
i6-cp  incandescents  in  the  tw'o,  red  and  green,  the  same  colors 
being  used  in  the  arches.  There  are  four  crescents  on  the  sides 
of  the  building  with  42  8-cp  lamps  with  green  bulbs  in  each. 
The  rosettes  each  carry  36  l6-cp  green  bulb  lamps.  In  general, 
the  festoon  lamps  are  of  16  cp,  being  carried  to  a  maj^imum 
height  of  100  ft.  above  the  sidewalk. 

The  illuminated  seal  of  Boston  is  15  ft.  in  diameter,  and  is 
made  up  of  1200  i-cp  lamps  run  eight  in  series  on  the  iis-volt 
circuits.  These  lamps  are  white,  and  outline  the  harbor  and 
buildings  of  the  city,  with  the  dome  of  the  State  House  illumi¬ 
nated  as  in  the  actual  building  for  a  climax.  Lettering  on  the 
seal  corresponds  to  that  on  the  original  city  seal,  and  beneath 
is  a  message  of  peace  and  goodwill  to  all.  The  inner  border 
of  the  seal  is  lined  with  about  100  incandescents  with  red  bulbs, 
and  the  bordering  icicles  on  the  outside  of  the  pediment  are 
equipped  with  8-cp  candelabra  lamps.  A  central  feature  of  this 
figure  is  a  large  Christmas  bell  outlined  in  8-cp  white  lamps 
having  regular  Edison  fiases.  The  total  height  of  the  pediment 
is  36  ft.  and  the  width  35  ft. 

The  flashing  is  effected  by  a  motor-driven  commutator  located 
inside  the  building  near  a  special  switchboard  erected  for 
demonstrations  of  this  character.  Current  is  supplied  from  a 
substation  of  the  Edison  Electric  Illuminating  Company  located 
on  the  premises.  Three  l,ooo,ooo-cir.  mil  lead-covered  cables 
are  run  from  the  substation  to  an  electrician’s  room  on  the 
fourth  floor,  the  weight  of  cable  being  about  three  tons.  These 
cables  are  run  to  a  temporary  switchboard  which  divides  the 
distribution  into  12  sets  of  three-wire  mains  and  126  two-wire 
circuits  for  serving  the  lamps.  Each  of  the  three-wire  mains  is 
provided  with  enclosed  fuses  of  the  cartridge  type,  each  of  100 
amp  capacity.  The  branches  are  provided  with  plug  fuses  of 
from  10  amp  to  30  amp  capacity.  The  flasher  controls  the  main 
sign,  arches  and  star  lights,  and  is  belt-driven  by  a  %-hp,  115- 
volt  motor.  Gearing  is  provided  to  reduce  the  flasher  rotations 
to  four  per  minute.  The  distribution  wiring  from  the  switch¬ 
board  is  No.  10  and  No.  12  wire,  requiring  a  total  length  of 
about  10  miles  on  the  front  of  the  building.  This  smaller  wire 
is  all  rubber  covered,  and  no  fuses  are  installed  on  the  outside 
of  the  building.  All  lamps  above  the  4-cp  size  were  supplied 
by  the  Boston  Edison  Company.  Inside  the  store  about  5000 
extra  lamps  have  been  installed.  The  out-of-door  installation 
consumes  about  1000  kw-hours  per  night,  running  from  4:30 
p.  m.  to  10  p.  m.  It  was  designed  by  Hugh  Cairns,  of  Boston, 
and  installed  in  about  10  working  days  by  a  force  of  six  men 
under  the  direction  of  the  chief  electrician,  Mr.  H.  Schaefer. 

A  Central  Station  Illuminating  Engineering 
Department. 

The  regular  meeting  of  the  Boston  section  of  the  Illuminating 
Engineering  Society  was  held  at  the  Edison  Building  on  the 
evening  of  Dec.  3,  with  Chairman  Codman  presiding.  A  paper 
was  presented  by  Mr.  Herbert  W.  Moses,  of  the  Commercial 
Illuminating  Engineering  Division  of  the  Boston  Edison  Com¬ 
pany,  on  the  work  of  that  department  since  its  organization 
three  months  ago,  with  comments  on  the  present  aspect  of 
illumination  and  the  lines  along  which  the  department  expects 
to  work  in  the  future.  It  was  with  the  object  of  uniting  the 
interests  of  the  architects,  contractors,  existing  and  prospective, 
and  the  Edison  Company,  that  the  division  was  organized.  The 
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company  sought  by  this  means  to  amalgamate  forces  to  produce 
the  satisfied  customer.  The  purpose  is  to  advise  and  assist 
customers  how  to  use  electricity  most  efficiently.  In  presenting 
suggestions  the  company  has  primarily  only  the  customer’s  in¬ 
terests  in  mind,  as  by  working  along  the  line  that  one  satisfied 
customer  makes  10  new  ones,  the  company  expects  to  offset 
the  decrease  in  income  brought  about  by  the  reduced  rates  and 
recommendations  for  greater  economy  in  the  use  of  current. 
This  was  the  first  company  to  make  a  division  of  this  kind. 

The  scope  of  the  division  is  broad.  It  will  lay  out  the  entire 
illumination  of  any  new  building,  with  permission  of  the  archi¬ 
tect,  and  will  in  like  manner  undertake  the  lighting  layout  in 
buildings  being  remodeled.  It  will,  upon  application  from  any 
existing  customer,  visit  his  premises,  and  after  careful  con¬ 
sideration  of  the  conditions,  submit  to  him  its  suggestions  for 
obtaining  more  light  for  the  same  money,  or  the  same  light 
for  less  money,  just  as  the  customer  may  desire.  The  com¬ 
pany  does  not  always  wait  for  the  customer  to  ask  for  informa¬ 
tion,  *as  the  agents  who  are  on  duty  at  night  are  always  on  the 
lookout  for  poor  and  costly  installations.  These  cases  are  re¬ 
ported  directly  to  the  division  and  reports  pointing  to  greater 
economy  are  forwarded  to  the  customer.  The  collecting  division 
also  keeps  the  department  informed  of  customers  who  com¬ 
plain  that  their  bills  are  not  right,  and  of  any  improvements 
which  seem  to  be  necessary.  Further  advices  are  sent  in  by 
the  district  agents,  who  are  daily  in  touch  with  customers  and 
conditions  in  general  throughout  their  districts. 

.\11  the  work  of  the  division  is  without  expense  to  the  cus¬ 
tomer.  As  early  as  April  plans  were  perfected  for  the  forma¬ 
tion  of  the  division  and  two  of  the  company’s  experts  w’ere  sent 
to  Europe  to  study  the  latest  and  most  improved  methods  of 
illumination.  As  a  preliminary  announcement  to  customers 
of  what  the  company  was  about  to  undertake,  a  letter  was  pre¬ 
pared  explaining  the  advantages  of  the  tungsten  lamp  and  sent 
to  every  customer  from  the  president’s  office  on  June  3.  On 
July  15  the  company  began  a  series  of  advertisements  in  the 
Boston  press  relative  to  the  opening  of  the  Commercial  Illumi¬ 
nating  Engineering  Division  for  the  benefit  of  Edison  customers 
on  Sept.  I.  These  advertisements.  15  in  all,  were  published  from 
time  to  time  up  to  Sept,  i,  and  kept  the  public  in  touch  in  a 
general  way  with  the  policy  of  the  division  and  the  progress  of 
the  experts  who  went  abroad.  On  Sept,  i  a  letter  was  sent  to 
every  customer  announcing  the  opening  of  the  division  for 
service  and  soliciting  customers’  inquiries  on  matters  of  illumi¬ 
nation.  The  results  of  the  summer  advertising  were  very 
gratifying,  many  congratulatory  letters  being  received,  while 
other  companies  began  to  follow  the  same  methods.  The  com¬ 
pany  was  fortunate  in  securing  the  services  of  so  distinguished 
an  illuminating  engineer  as  Dr.  Louis  Bell  to  serve  as  consult¬ 
ing  expert.  There  are  four  others  to  attend  to  the  details. 

In  the  working  of  the  division  the  applications  from  whatever 
source  they  originate  are  transferred  to  a  small  card,  together 
with  such  information  as  may  be  necessary  regarding  the  party 
to  be  seen,  time  of  appointment,  etc.  These  cards  are  numbered 
numerically  and  applications  arc  attended  to.  as  far  as  possible, 
in  the  order  in  which  they  are  received.  Spaces  are  provided 
for  on  the  card  to  take  careful  details  of  the  customer’s  prem¬ 
ises  with  special  regard  to  size  of  room,  color  scheme  and  full 
details  of  the  present  method  of  illumination,  whether  gas  or 
electricity,  the  type  of  gas  burners  in  use,  also  sizes  and  type' 
of  all  electric  lamps,  and  kind  of  shades.  All  of  these  data 
are  obtained  by  an  inspector ;  a  sketch  is  made  showing  the 
present  arrangement  of  fixtures  and  their  relation  to  each 
other.  Peculiar  conditions  are  carefully  noted,  as  is  also  the 
inspector’s  own  impression  of  the  situation.  He  usually  makes 
no  suggestions  while  on  the  premises,  but  simply  gets  from  the 
customer  the  viewpoint  from  which  he  wishes  the  matter 
treated,  whether  it  is  desired  to  obtain  more  light  for  the  same 
money  or  the  same  light  for  less  money. 

A  good  inspector  will  average  four  calls  a  day.  The  com¬ 
pleted  reports  are  turned  into  the  office  every  night  and  re¬ 
viewed  by  the  consulting  engineer  as  soon  as  possible  there¬ 
after.  In  the  more  difficult  cases,  the  consulting  engineer  visits 


the  premises  himself  and  works  out  the  scheme  while  there,  or 
collects  sufficient  data  for  more  careful  study  later  on. 

A  written  report  is  sent  to  each  applicant  explaining  in  con¬ 
siderable  detail  the  changes  necessary  to  bring  about  the  re¬ 
quired  results.  Prices  for  these  changes  are  sometimes  quoted, 
although,  as  a  general  rule,  no  quotation  is  given,  as  the  com¬ 
pany  does  not  wish  in  any  way  to  interfere  with  the  business 
of  the  wiring  contractors.  It  aims  to  make  its  reports  clear  and 
to  the  point  so  that  the  customer  can  turn  the  report  over  to 
the  contractor  and  receive  his  estimates  in  short  order. 

The  division  has  been  a  success  from  the  start,  over  450 
applications  having  been  received  during  the  three  months  that 
the  work  has  been  under  way.  More  than  400  reports  have 
been  sent  out  and  the  balance  are  in  process  of  investigation. 
Besides  the  applications  referred  to  above,  there  has  been  a 
large  number  of  office  and  telephone  calls  which,  although 
pertinent  to  the  subject,  required  no  special  report  and  thus 
no  records  of  these  calls  have  been  made. 

The  company  has  received  requests  from  several  parties  not 
in  its  district,  together  with  plans  of  new  buildings,  asking  that 
it  lay  out  the  lighting  of  the  building.  Checks  and  money  orders 
have  also  been  received  from  parties  as  far  distant  as  Ken¬ 
tucky,  requesting  that  it  ship  them  some  tungsten  lamps.  The 
tungsten  lamp  is  a  very  important  factor  in  the  recommenda¬ 
tions  made  by  this  division.  It  is  giving  general  satisfaction 
and  the  greatest  trouble  to  date  is  that  the  company  cannot 
get  the  lamps  fast  enough  from  the  manufacturers. 

The  tendency  in  the  past  to  use  lamps  without  shades  has 
proved  a  rather  serious  difficulty  to  overcome,  perhaps  not 
quite  as  serious,  however,  as  to  influence  the  customer  to  do 
away  with  his  present  type  of  inefficient  shades.  The  company 
has  made,  and  is  making,  careful  investigation  of  the  various 
makes  and  types  of  shades  that  appear  on  the  market  from 
time  to  time,  and  its  suggestions  regarding  the  use  of  these  are 
very  varied.  In  the  division’s  best  judgment  the  best  shade 
to  produce  the  desired  result  is  the  one  recommended  regard¬ 
less  of  who  the  maker  may  be.  It  is  agreed  that  to  produce’ 
the  best  results  all  lamps  require  some  type  of  shade,  and  the 
question  of  the  proper  type  is  a  matter  which  deserves  careful 
consideration,  as  many  otherwise  commendable  installations 
have  been  spoiled  by  using  improper  shades. 

In  general,  the  use  of  tungsten  lamps  is  advocated  in  any 
place  where  a  Welsbach  mantle  can  be  used,  as  each  will  stand 
about  the  same  amount  of  vibration,  while  any  considerable 
amount  is  harmful  to  both.  The  flexibility  of  electric  lighting 
makes  it  possible  to  produce  some  very  pleasing  and  artistic 
effects  by  bringing  the  light  very  near  the  objects  to  be  illumi¬ 
nated,  as  in  show-case  and  window  lighting,  decorative  effects 
in  art-glass  shades,  domes  and  portable  lamps. 

In  the  case  of  rearranging  existing  installations,  the  ideal 
condition  is  rarely  attained  on  account  of  the  expense  neces¬ 
sary  to  bring  about  the  necessary  changes.  Partial  improve¬ 
ments  are  doing  much  good,  however.  Already  more  than  15 
per  cent  of  the  reports  sent  out  have  been  accepted,  and  the 
changes  completed.  Mr.  Moses  then  gave  the  following  classi¬ 
fied  list  of  applications  received  during  the  past  three  months ; 

Stores  .  162  Stables  .  S 

Offices  .  75  Theaters  .  4 

Residences  .  66  Hotels  .  3 

Saloons  .  IS  Bowling  alleys .  2 

Office  buildings .  23  Post  offices .  3 

Factories  .  13  Banks  .  2 

Churches  .  19  Libraries  .  2 

Clubs  .  12  — 

Restaurants  .  8  Total  to  date .  414 

The  company  has  been  especially  pleased  with  the  way  the 
churches  have  applied  to  it  for  advice.  This  business  is  good 
in  spite  of  the  fact  that  the  income  is  comparatively  small. 
A  large  percentage  of  all  applicants  desire  lower  bills;  some 
want  better  light  regardless  of  cost,  and  others  want  better 
light  at  the  same  cost.  The  division  hopes  especially  to  co¬ 
operate  with  the  architects  and  make  them  see  the  fallacy  of 
the  general  use  of  wall  brackets,  for  example,  in  residence 
lighting.  Bracket  lighting  is  extremely  costly. 

On  Dec.  i,  1908,  the  company  had  sent  out  8066  25-watt, 
6997  40-watt,  6737  60-watt  and  11,476  lOO-watt  tungsten  lamps. 
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or  a  total  of  33,276  lamps,  which,  Mr.  Moses  stated,  is  more 
than  the  combined  total  of  all  the  large  Edison  companies  of 
the  country. 

An  extended  discussion  followed  the  paper.  Mr.  Moses 
stated  that  the  company’s  connected  load  in  16-cp  equivalents 
is  greater  to-day  than  ever  before.  The  company’s  lamp  team 
calls  on  every  customer  on  the  average  of  once  in  seven  weeks, 
and  leaves  20  per  cent  of  the  installation  in  spare  lamps. 
Larger  customers  are  visited  oftener.  The  attitude  of  the 
company  toward  the  substitution  of  the  tungsten  for  the  arc 
lamp  is  favorable  in  suitable  cases.  In  the  best  example  of 
clothing  store  lighting  in  Boston  two-,  three-  and  four-light 
lOO-watt  tungsten  clusters  have  superseded  arcs.  The  company 
is  now  frequently  recommending  angular  and  vertical  lighting 
by  25-watt  tungsten  lamps,  and  experiments  are  being  made  as 
to  the  possibility  of  operating  these  lamps  successfully  in  a 
horizontal  position.  This  has  an  important  bearing  on  the 
lighting  of  store  windows.  The  company  is  not  recommending 
the  general  use  of  250-watt  tungstens,  and  has  put  out  only  ii 
of  these  to  date.  The  cost  of  the  lamp  is  great,  and  the  re¬ 
newals  are  consequently  expensive.  There  is  not  as  good  econ¬ 
omy  of  illumination  as  with  four  lOO-watt  lamps,  and  the 
latter  often  can  be  cut  off  in  part  at  certain  times  of  the  day 
to  offset  their  greater  combined  first  cost.  In  general,  a  500- 
watt  arc  is  replaced  by  a  four-lamp  cluster,  of  400  total  watts. 
The  tungsten  lamp  is  beginning  to  take  hold  of  industrial 
service,  the  question  of  vibration  being  the  main  issue  at  pres¬ 
ent.  In  one  case  this  has  been  prevented  by  catching  a  loop 
in  a  cord  carrying  a  60-watt  tungsten  unit,  and  in  another  by 
suspending  the  lamps  from  a  cord  stretched  across  a  factory 
room. 


Wireless  Telephone  Meeting,  A.  I.  E.  E., 
Boston  Branch. 

The  regular  meeting  of  the  Boston  branch  of  the  American 
Institute  of  Electrical  Engineers  was  held  at  the  Edison  Build¬ 
ing  on  Dec.  16,  with  Dr.  A.  E.  Kennelly  in  the  chair.  The 
speaker  of  the  evening  was  Mr.  A.  Stein,  of  the  National  Elec¬ 
tric  Signaling  Company,  Brant  Rock,  Mass.  Mr.  Stein  de¬ 
scribed  the  apparatus  used  by  his  company,  pointing  out  that 
the  best  results  in  producing  current  without  sound  have  been 
obtained  with  a  high-frequency  alternator  of  the  inductor  type, 
having  for  its  rotating  part  two  steel  disks  about  12  in.  in 
diameter,  slotted,  and  speeded  up  to  revolve  16,000  turns  per 
minute,  giving  a  frequency  of  about  80,000  cycles  per  second. 
There  is  an  80  mil  air  gap.  There  are  600  slots  with  300  arma¬ 
ture  coils.  These  armature  leads  are  connected  to  the  antennas 
and  ground,  and  by  tuning  with  the  inductance  a  resonant 
voltage  is  built  up  on  the  antennas  to  approximately  25,000 
volts.  Another  type-  of  high-frequency  alternator  under  develop¬ 
ment  has  a  single  disk  with  two  armatures  facing  it,  and  the 
result  is  a  better  efficiency,  probably  around  6o  per  cent. 

For  transmitting,  the  condenser  type  and  the  carbon  type 
have  both  been  tried.  The  condenser  transmitter  is  simply  two 
plates  that  are  separated  by  mica.  The  back  plate  is  a  metal 
sheet,  and  the  front  plate,  which  is  directly  connected  to  the 
diaphragm  of  the  transmitter,  is  a  gold-covered  mica  plate.  In 
case  the  antennas  are  radiating  energy,  the  condenser  trans¬ 
mitter  is  shunted  directly  across  the  inductance.  In  talking 
into  the  transmitter  the  plates  vary  the  distance  and  hence  the 
amount  of  leakage  that  goes  down  the  path  produced  by  the 
condenser  transmitter.  The  ordinary  Bell  type  of  transmitter 
was  tried,  but  it  heated  so  much  that  after  three  minutes’  use 
the  talking  would  decrease  perhaps  90  per  cent.  In  a  special 
form  two  metal  plates  were  water-cooled.  Between  them  is  a 
soapstone  ring  filled  half  way  up  with  carbon.  A  piece  of 
platinum  is  set  centrally  in  this  space  between  the  rings,  dipping 
into  the  carbon  and  connected  to  the  transmitter  so  as  to  move 
with  the  talking.  Other  modifications  have  been  made,  and  it 
is  now  easy  to  carry  10  amp  or  15  amp  on  a  transmitter  without 
trouble.  The  receiver  used  is  of  the  liquid  type,  similar  to  that 


used  in  wireless  telegraphy.  The  variations  in  the  receiver 
follow  closely  the  variations  in  the  resistance  of  the  acid  as  the 
waves  enter  it.  The  talking  is  clearer  than  talking  on  an  ordi¬ 
nary  land  line.  Simultaneous  talking  and  receiving  have  been 
made  possible  by  the  use  of  an  artificial  antenna  circuit.  It 
has  a  capacity  which  is  balanced  against  the  capacity  of  the 
regular  antennas,  and  an  inductance,  which  is  also  balanced 
in  a  similar  manner.  The  other  station  gets  the  signals  because 
the  amount  of  current  flowing  in  the  antenna  circuit  is  varied 
by  the  transmitter.  When  the  other  station  starts  to  send  the 
antennas  themselves  are  affected,  and  the  artificial  is  not  af¬ 
fected,  so  that  half  the  current  goes  through  the  artificial 
antennas. 

With  the  high-frequency  alternator  method,  reducing  the 
waves  for  telephonic  purposes,  the  Brant  Rock  station  has 
talked  with  Jamaica,  N.  Y.,  200  miles  away.  The  tower  has 
eight  300-ft.  cages  spread  out  in  umbrella  shape,  with  a  radia¬ 
tion  resistance  of  about  8  ohms.  The  energy  radiated  by  the 
antennas  in  sending  200  miles  was  something  over  700  watts. 
The  current  in  the  antennas  was  from  7.5  amp  to  8  amp.  The 
total  amount  of  energy  expended,  including  the  rather  ineffi¬ 
cient  type  of  alternator  used  then,  was  about  7  hp.  The  system 
is  slightly  more  selective  than  the  wireless  telegraph  in  that  in 
using  the  machine  one  has  a  very  peaked  wave.  The  tuning  is 
very  short  on  account  of  the  pure  sine  wave,  although  its  secrecy 
is  not  absolute.  The  only  way  that  it  could  be  changed  would 
be  by  varying  the  speed  at  times.  The  quality  of  speech  does 
not  vary  any  for  the  distance  except  in  loudness. 


Gas  and  Electric  Illumination  as  Savers. 

The  Chicago  section  of  the  Illuminating  Engineering  Society 
was  entertained  by  the  National  Commercial  Gas  Association 
at  dinner  at  the  Auditorium,  Dec.  10,  the  last  day  of  the  con¬ 
vention  of  the  gas  association.  After  dinner  the  meeting  ad¬ 
journed  to  the  First  Regiment  Armory,  where  the  gas  exhibition 
was  in  progress.  Before  dispersing  to  visit  the  various  exhibits 
of  gas  lighting  appliances,  Mr.  A.  Cressy  Morrison,  member 
of  the  society  and  manager  of  the  gas  exhibit,  made  an  in¬ 
teresting  address  on  the  subject,  “The  Advance  in  the  Gas- 
Lighting  Industry.”  Mr.  Morrison’s  address  was  really  broader 
than  the  title  would  indicate,  and  dealt  with  the  community  of 
interest  of  all  engaged  in  the  production  of  artificial  light.  He 
brought  out  forcibly  the  point  that  neither  the  gas  nor  the 
electric-light  men  have  a  monopoly,  that  there  is  competition 
at  every  hand,  and  that  it  is  fortunate  for  the  advance  and 
improvement  of  lighting  conditions  that  such  competition  ex¬ 
ists.  Each  stimulates  the  other  and  helps  to  create  higher 
standards  of  illumination.  Between  the  greatest  illumination 
produced  in  common  practice  by  artificial  means  and  the  illumi¬ 
nation  afforded  by  daylight  there  is  still  a  great  gap.  A  visit 
to  the  gas-lighting  exhibits  which  followed  the  meeting  re¬ 
vealed  the  fact  that  with  inverted  burners  some  appearances 
are  being  produced  which  are  strikingly  similar  to  those  of 
electric  fixtures. 


Electrical  Manufacturers  in  Massachusetts. 


The  Bureau  of  Statistics  of  Labor  has  just  issued  a  report 
on  “Manufacturers  in  Massachusetts  in  1907,”  which  contains 
information  of  considerable  interest  in  relation  to  the  electrical 
industry  in  the  State.  The  total  number  of  manufacturing 
establishments  making  returns  to  the  bureau  was  5671,  with  a 
product  value  of  $1,364,431,255,  representing  a  gain  of  about 
$240,000,000  over  1906,  or  21.38  per  cent.  It  appears  that  while 
the  rate  of  increase  in  the  population  of  Massachusetts  has 
apparently  declined  in  recent  years,  there  has  been  no  decline 
in  the  rate  of  increase  in  the  value  of  the  manufactured  product. 
There  has  been  a  considerable  tendency  toward  the  massing  of 
manufacturing  plants  in  cities  and  large  towns.  The  estimated 
population  of  the  State  at  the  close  of  1907  was  3,127,706.  The 
average  number  of  wage  earners  was  539,982,  of  which  367,471 
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were  males.  In  manufactures  of  machinery  42,782  persons  were 
employed,  98  per  cent  of  these  being  males.  The  total  amount 
disbursed  in  wages  in  all  industries  was  $278,191,113,  the  three 
principal  industries  being  boot  and  shoe  manufacture,  cotton 
goods  and  machinery.  In  electrical  manufactures  the  wages 
paid  were  $7,260,068.  Notwithstanding  the  growth  of  the  cotton 
industry  in  the  South  and  the  effect  of  competition  from  that 
quarter,  the  manufacture  of  cottons  in  Massachusetts  showed 
the  most  progress  of  any  industry  in  the  State.  There  were 
306  working  days  in  the  year,  and  the  average  time  lost  through 
shutdowns,  stoppages  for  repairs,  suspensions,  etc.,  amounted 
to  12.46  days  for  each  wage  earner  for  the  year.  For  all  in¬ 
dustries  the  average  proportion  of  business  done  was  70.96  per 
cent  of  the  full  capacity  of  the  establishments. 

In  the  State  as  a  whole  there  were  43  electrical  manufacturing 
plants  having  a  capital  devoted  to  production  of  $12,561,212. 
The  value  of  the  stock  and  materials  used  was  $11,830,975.  The 
wages  paid  were  as  above  given,  and  the  average  wage  paid  per 
employee  in  electrical  manufacturing  was  $539.96.  There  were 
10,649  male  and  2804  female  employees.  The  value  of  the 
electrical  product  was  $26,692,284.  The  most  common  male 
electrical  wage  was  between  $15  and  $20,  and  the  most  common 
female  wage,  $8  to  $9  per  week. 

Entertaining  as  a  Feature  of  Selling. 

The  Chicago  Electric  Club,  at  its  noon-day  meeting,  Dec.  16, 
had  a  very  interesting  discussion  on  the  entertainment  feature 
of  electrical  salesmanship.  This  was  led  by  Mr.  P.  H.  Fisher, 
sales  manager  of  the  Condit  Electric  Manufacturing  Company, 
of  Boston.  It  was  followed  by  Mr.  H.  W.  Young,  sales  man¬ 
ager  of  the  Central  Electric  Company;  Mr.  Perry  N.  Boole, 
sales  manager  of  the  Electric  Appliance  Company;  Mr.  Harold 
Almert,  chief  engineer  of  the  Edison  Light  &  Power  Com¬ 
pany,  of  Wichita,  Kan.,  and  others.  Although  Mr.  Fisher 
brought  out  rather  strongly  the  importance  of  entertainment  as 
a  feature  in  selling,  the  consensus  of  opinion  of  the  other 
speakers  was  rather  to  the  effect  that  there  is  a  gradually  in¬ 
creasing  standard  of  intelligence  among  purchasers  of  electri¬ 
cal  apparatus,  and  that  the  requirements  are  more  and  more 
for  sales  engineers  and  men  who  can  present  well  the  technical 
merits  of  the  goods  they  offer,  rather  than  for  entertainers. 
According  to  the  various  speakers,  this  condition  applies  espe¬ 
cially  to  the  larger  and  more  important  buyers,  who  are  won 
by  a  salesman  who  thoroughly  understands  his  appliances  and 
apparatus,  and  who  can  present  the  facts  briefly  and  to  the 
point.  While  there  are  a  certain  class  of  purchasers,  such  as 
central-station  managers  from  smaller  towns,  who  expect  en¬ 
tertainment  when  coming  to  the  city,  this  is  the  very  class  which 
the  wise  sales  manager  will  scrutinize  rather  closely,  as  it  is 
easy  to  spend  more  on  such  possible  customers  in  the  way  of 
entertainment  than  the  profit  on  orders  they  really  intend  plac¬ 
ing  would  amount  to.  Indeed,  the  very  fact  that  a  customer  is 
expecting  entertainment  is  enough  to  raise  a  question  as  to 
the  amount  of  business  he  has  to  offer.  It  was  evident  from 
the  discussion*  that  entertainment  is  being  given  a  secondary 
place  as  compared  with  what  was  done  in  the  old  days. 

Steinmetz  on  **  Light  and  Illumination.” 

Dr.  C.  P.  Steinmetz  addressed  the  Chicago  section  of  the 
American  Institute  of  Electrical  Engineers  at  Chicago,  Dec.  17, 
on  “Light  and  Illumination.”  The  first  part  of  his  address  was 
given  to  the  chemistry  and  physics  of  electric  light  production ; 
the  second  part  to  illuminating  engineering.  He  called  atten¬ 
tion  to  the  fact  that  electricity  produces  light  by  the  heating  of 
certain  elements  to  high  temperature,  whereas  other  methods 
of  artificial  illumination  produce  light  by  chemical  change. 

Carbon,  which  has  been  so  extensively  used  for  the  production 
of  electric  light  by  raising  it  to  high  temperatures,  boils  at  about 
3500  deg.  It  begins  to  evaporate,  however,  at  very  much  lower 
temperatures.  In  this  it  is  like  many  other  materials  which 


evaporate  before  they  begin  to  boil.  In  the  incandescent  lamp 
the  high  temperature  of  the  filament  causes  it  to  evaporate  and 
blacken  the  globe.  Eventually  this  evaporation  causes  the  de¬ 
struction  of  the  filament.  Thus,  while  carbon  is  suitable  to 
producing  light  by  incandescence  as  regards  high  boiling  point, 
it  is  not,  as  we  now  know,  best  as  regards  evaporation  at  low 
temperatures.  It  begins  to  evaporate  at  lower  temperatures 
than  some  other  materials.  In  other  words,  its  vapor  tension 
is  high. 

In  the  tungsten  filament  the  high  boiling  point  of  tungsten  is 
of  importance,  but  its  low  vapor  tension  is  of  still  more  im¬ 
portance  because  it  prevents  the  tungsten  filament  from  being 
evaporated  at  the  lower  temperatures  at  which  the  lamp  is 
ordinarily  worked.  The  tungsten  lamp,  as  regards  blackening, 
behaves  very  differently  from  the  carbon  lamp.  The  tungsten 
lamp  may  burn  a  few  hundred  or  a  few  thousand  hours  without 
material  blackening  of  the  bulb  and  then  suddenly  blacken.  The 
blackening,  he  said,  was  due  to  the  oxide  of  tungsten  formed 
by  air  coming  in  contact  with  the  incandescent  filament.  Black¬ 
ening  was,  therefore,  caused  by  poor  vacuum  at  the  start,  or  by 
leakage  of  air  into  the  bulb  after  the  lamp  had  been  operated 
for  some  time. 

As  to  carbon,  we  already  know  that  it  exists  in  a  number  of 
forms.  That  modification  known  as  metallized  carbon,  used  in 
lamp  filaments  of  that  name,  is  very  different  from  carbon 
formed  from  cellulose.  We  also  know  carbon  in  the  form  of 
the  diamond  and  graphite.  He  pointed  to  the  possibility  of 
discovering  still  other  forms  of  carbon,  and  thought  it  not 
inconceivable  that  one  might  be  found  having  a  lower  vapor 
tension  than  the  forms  we  now  use  for  filaments.  Besides  the 
possibility  of  improvements  in  carbon  there  are  the  possibilities 
in  the  direction  of  electro-luminescence,  using  in  a  better  way 
than  now  the  vapors  of  mercury,  calcium  or  titanium.  These 
vapors  we  already  use  in  commercial  lamps,  but  we  already 
know  that  by  changing  the  temperatures  at  which  these  vapors 
are  worked  there  are  important  changes  in  color  and  efficiency. 
For  example,  the  mercury  arc  changes  to  white  at  higher 
temperatures. 

The  remainder  of  the  lecture  traversed  the  same  ground  as 
the  recent  address  of  Dr.  Steinmetz  before  the  New  York 
I.  E.  E.  branch,  which  was  reported  in  the  issue  of  Dec.  19. 

Meeting  of  New  York  Electrical  Society. 

At  the  two  hundred  and  eighty-first  meeting  of  the  New  York 
Electrical  Society,  which  was  held  in  the  Singer  Building,  New 
York,  the  evening  of  Dec.  16,  Mr.  Charles  G.  Armstrong,  con¬ 
sulting  electrical,  steam  and  sanitary  engineer  for  the  Singer 
Manufacturing  Company,  gave  an  interesting  description  of 
the  electrical  and  mechanical  equipment  of  that  building.  This 
structure  has  become  widely  celebrated  by  reason  of  the  great 
height  of  the  tower,  which  is  the  crowning  feature,  measuring 
612  ft.  from  the  sidewalk  to  the  top  of  the  lantern. 

Mr.  Armstrong  referred  briefly  to  the  steam  equipment,  filters, 
oiling  system,  water  cooling  and  circulating  system,  the  electrical 
equipment  including  the  electric  lighting,  signaling  and  tele¬ 
phone  systems,  elevator  machinery,  etc.  He  stated  that  tower 
buildings,  such  as  the  Singer,  were  made  possible  only  by  new 
devices  for  vertical  transportation.  The  building  contains  16 
elevator  machines.  The  cars  in  the  tower  travel  at  the  rate  of 
600  ft.  per  minute.  One  of  these  elevators  ascends  to  the  top 
of  the  tower,  the  elevator  shaft  being  546  ft.  in  height. 

An  interesting  feature  of  the  elevator  equipment  is  the  in¬ 
dicator,  which  shows  the  position  of  every  elevator  at  any  mo¬ 
ment.  Each  elevator  operator  can  be  communicated  with  at  any 
time  from  the  starter’s  station  or  from  the  engineer’s  office  by 
means  of  a  telephone.  This  special  telephone  equipment  was 
described  in  these  columns  in  the  issue  of  Aug.  8,  1908. 

For  the  artificial  illumination  of  the  building  about  14,500 
incandescent  lamps  are  used.  Besides  these,  1800  lamps  and 
30  searchlights  are  required  for  the  illumination  of  the  exterior 
of  the  tower.  The  illuminated  tower  is  a  conspicuous  feature 
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of  the  New  York  sky  line  at  night.  The  means  employed  for 
its  illumination  were  described  in  these  columns  in  the  issue  of 
July  4,  1908. 

Mr.  Armstrong’s  address  was  illustrated  by  lantern  slides. 
One  of  the  slides  gave  a  view  of  New  York  as  it  appeared  in 
1679,  the  site  of  the  Singer  Building  being  then  a  cow  pasture. 

After  Mr.  Armstrong’s  address  the  members,  of  which  over 
400  were  present,  were  conducted  through  the  various  depart¬ 
ments  of  the  mechanical  plant  and  finally  to  the  top  of  the 
tower,  from  which  point  a  magnificent  night  view  of  the  city 
and  surrounding  country  was  obtained.  As  the  members  de¬ 
parted  each  was  presented  with  a  souvenir  consisting  of  folders 
giving  illustrations  of  the  building  and  engineering  and  other 
interesting  facts  concerning  its  equipment. 


New  York  Electrical  Trades  Society. 

The  thirteenth  annual  meeting  of  the  Electrical  Trades  So¬ 
ciety  of  New  York  was  held  Dec.  8  at  the  Electrical  Club,  14 
Park  Place.  At  this  meeting  the  following  were  elected  to 
the  board  of  directors  to  serve  three  years :  John  H.  Dale,  of 
the  Dale  Company;  W.  H.  Roberts,  of  W.  R.  Ostrander  & 
Company,  and  W.  B.  Wallace,  of  Western  Electric  Company, 
who,  with  the  following,  will  constitute  the  board  of  directors 
for  1909:  W.  M.  Franksen,  of  Sawyer-Man  Company;  G.  F. 
Spencer,  of  I.  P.  Frink;  A.  L.  Miller,  of  John  A.  Roebling’s 
Sons  Company,  and  P.  M.  Haight,  of  the  Sprague  Electric 
Company.  Mr.  Dale  was  re-elected  to  the  board  of  managers 
of  the  National  Electrical  Trades  Association. 

In  his  remarks,  the  retiring  president,  Mr.  R.  B.  Corey,  said : 
‘‘What  I  want  to  bring  out  is  the  part  played  by  this  associa¬ 
tion  in  saving  the  day.  Is  there  anyone  who  will  say  that  there 
might  not  have  been  a  score  or  more  of  failures  had  it  not 
been  for  the  co-operative  spirit,  part  of  which  demonstrates  it¬ 
self  in  the  existence  of  this  organization?  Can  you  not  im¬ 
agine  the  darkness  and  doubt  which  would  have  possessed  the 
credit  man  were  there  no  means  of  knowing  what  his  fellows 
in  the  trade  were  doing?  The  most  tangible  indication  of  the 
soundness  or  weakness  of  customers,  we  maintain,  is  in  the 
long  run  displayed  to  those  who  are  close  students  of  the  asso¬ 
ciation’s  bulletins,  supplements  and  other  records  at  the  sec¬ 
retary’s  office.  Congratulate  yourselves,  then,  that  you  are 
members. 

“At  our  meeting  a  year  ago  it  seemed  to  be  the  consensus 
of  opinion  that  customers  who  had  always  done  fairly  well  in 
paying  their  bills  and  who  were  supposedly  solvent,  should  be 
given  all  necessary  asistance  in  the  way  of  leniency.  In  many 
cases  our  customers,  12  months  ago,  could  not  make  collections 
from  people  who  were  ordinarily  gilt-edged  as  to  credit  and 
payment.  We  all  had  to  await  the  readjustment  of  credits  and 
financial  conditions,  which  readjustment  came  right  along  after 
the  new  year.  This  leniency  extended  to  creditors  seems  to 
have  been  general  on  the  part  of  the  electrical  trade.  The  fail¬ 
ures  have  been  few  in  the  territory  of  the  New  York  society, 
and,  in  fact,  with  the  exception  of  some  of  the  Southern  cities, 
the  electrical  trade  has  stood  the  strain  very  well,  indeed.” 

The  figures  compiled  by  the  secretary  on  the  year’s  activities 
show  that  the  society  was  instrumental  in  securing  settlement 
of  all  claims  handled  by  it  to  the  extent  of  80  per  cent.  Out 
of  claims  aggregating  $301,507  the  sum  of  $206,155  was  col¬ 
lected,  which  is  an  average  of  $1,296  per  member.  Of  2939 
claims  referred  to  the  society,  1956  were  settled  through  its 
instrumentality.  There  are  no  fees  or  commissions  exacted 
for  this  service,  the  annual  dues  covering  everything. 

The  following  accessions  to  membership  during  the  year  were 
reported:  Excello  Arc  Lamp  Company,  New  York;  Hugo 
Reisinger,  New  York;  Crocker-Wheeler  Coippany,  Ampere, 
N.  J. ;  O.  J.  Ahlstrom,  New  York;  Mica  Manufacturing  Com¬ 
pany,  New  York;  Edward  E.  Cary,  New  York;  David  Killoch 
Company,  New  York;  Newark  Electric  Supply  Company,  New¬ 
ark,  N.  J. ;  Owen  Walsh  Manufacturing  Company,  New  York: 
Electrical  Club,  New  York. 
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At  a  meeting  of  the  directors,  held  immediately  after  the 
meeting  of  the  society,  the  following  officers  were  chosen  for 
the  next  year:  President,  A.  L  Miller;  vice-president,  P.  M. 
Haight;  treasurer,  W.  H.  Roberts;  secretary,  Franz  Neilson; 
office  80  Wall  Street,  New  York. 


Lecture  on  Illumination  at  Boston  Society 
of  Arts. 

A  lecture  on  “Modern  Illuminants  and  Illumination”  was 
given  before  the  Society  of  Arts  of  the  Massachusetts  Institute 
of  Technology  on  the  evening  of  Dec.  17  by  Dr.  I.ouis  Bell, 
consulting  engineer,  Boston.  Dr.  Bell  presented  an  interesting 
and  exhaustive  review  of  the  development  of  modern  illuminants 
within  the  past  20  years,  and  discussed  the  application  of  differ¬ 
ent  types  to  indoor  and  outdoor  lighting  from  both  a  practical 
and  esthetic  point  of  view.  He  sketched  the  rise  of  the  Wels- 
bach  mantle  and  the  improved  types  of  electric  incandescent  fila¬ 
ments,  illustrating  the  latest  forms  of  these  with  opal  globe  and 
Holophane  reflector  equipment.  The  effect  of  different  kinds 
of  colored  light  on  different  colors  was  exhibited  on  the  screen, 
together  with  a  number  of  lantern  slides'  showing  lighting  in¬ 
stallations  in  Germany  and  Paris,  with  special  reference  to 
street  illumination.  The  tungsten,  tantalum,  osmium,  Nernst, 
and  flaming  arc  lamp  were  shown,  with  a  small  arc  of  recent 
design.  The  need  of  suitable  shading  was  also  touched  upon. 


Brooklyn  Section  of  the  N.  E.  L.  A. 

The  first  regular  meeting  of  the  Brooklyn  Company  section 
of  the  National  Electric  Light  Association  was  held  on  Mon¬ 
day  evening,  Dec.  14,  at  the  Edison  Club  Rooms,  Johnston 
Building,  Brooklyn.  G.  L.  Knight,  chairman  of  the  section, 
presided,  and  Secretary  E.  A.  Baily  recorded.  About  140  mem¬ 
bers  attended,  and  although  the  proceedings  were  not  com¬ 
pleted  till  nearly  midnight,  the  interest  was  maintained  through¬ 
out.  After  an  address  of  congratulation  and  encouragement  by 
the  chairman,  the  secretary  read  letters  from  President  Eglin 
and  Assistant  Secretary  Harriet  S.  Billings,  of  the  National 
.\ssociation,  in  both  of  which  the  first  number  of  the  bulletin 
of  the  Brooklyn  Company’s  section  was  referred  to,  in  terms 
of  high  praise.  President  Blglin  stating  that  this  publication  set 
a  standard  and  a  pace  that  it  would  be  difficult  for  other  com¬ 
pany  sections  to  excel. 

This  bulletin  was  distributed  to  those  present  at  the  meeting. 
In  addition  to  editorial  and  news  matter  of  general  interest  to 
the  members  of  the  section,  it  includes  text  and  illustrations 
complete  of  all  the  papers  presented  on  this  occasion.  The 
first  paper  presented  was  on  “Modern  Power  Plant  Design,” 
the  authors  being  F.  W.  Harrison  and  M.  J.  Shugrue.  The 
portion  of  the  paper  on  mechanical  construction  and  steam 
engineering  was  read  by  Mr.  Harrison  and  the  electrical  sec¬ 
tions  by  Mr.  Shugrue.  The  paper  was  illustrated  by  lantern 
slides  and  was  treated  under  the  following  headings:  The 
building,  the  coal,  the  steam,  the  electrical  energy,  switch  house, 
control  board,  switches,  exciters,  connections.  It  was  a  very 
creditable  presentation. 

The  next  paper  was  entitled  “Developments  in  Incandescent 
Lamps,”  and  was  also  written  and  delivered  in  two  sections, 
the  first  section,  from  a  manufacturing  standpoint,  by  E.  B. 
Rannells,  and  the  second,  on  the  reasons  for  higher  efficiency 
and  the  commercial  bearing  of  the  new  developments,  by  M.  S. 
Seelman,  Jr.  The  paper  by  Mr.  Rannells  was  an  unusually 
clear  and  comprehensive  description  of  the  method  of  manu¬ 
facturing  incandescent  lamps.  Mr.  Seelman  outlined  some  of 
the  essential  principles  governing  the  efficiency  of  incandescent 
lamps,  and  discussed  the  commercial  significance  of  the  new 
high  efficiency  lamps,  especially  the  tungsten. 

The  next  and  last  paper  of  the  evening  was  entitled,  “Some 
Notes  on  the  Friction  of  Shafting.”  It  was  written  and  deliv- 
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ered  by  C.  A.  Graves.  This  was  a  very  practical  paper  em¬ 
bodying  some  interesting  and  useful  data. 

.'\fter  the  reading  of  the  papers  was  completed,  the  members 
were  invited  to  discuss  them  and  a  very  spirited  and  general 
discussion  ensued.  Among  those  who  took  part  were  H.  C. 
.\lvord,  Sidney  W.  Ashe,  E.  W.  Babcock,  M.  H.  Bennett,  G.  E. 
Brown,  I.  \V.  Denison,  F.  L.  Leitner,  I.  Oesterblom,  A.  C. 
Paulsen,  W.  H.  Uckele,  W.  F.  Wells,  S.  R.  Waugh,  J.  L. 
Wiltse  and  Wm.  Yeager.  Afftr  the  discussion  was  completed, 
the  summing  up  and  replies  to  questions  were  made  by  the 
authors  of  the  papers.  The  meeting  then  adjourned.  The  next 
session  will  be  held  in  February. 

CURRENT  NEWS  AND  NOTES. 

AN  ELECTRICAL  MURDER.— Mr.  H.  B.  Suydam,  a  well- 
known  curb  broker,  was  shot  in  his  office  on  Broad  Street, 
New  York,  Dec.  19,  by  John  C.  Lumsden,  an  inventor,  who 
asserts  that  through  manipulations  of  the  stock  and  patents  of 
the  Electric  Vibrator  Company,  formed  to  develop  his  inven¬ 
tions,  he  has  been  cheated  and  left  penniless.  Mr.  Suydam  died 
on  Sunday  of  this  week. 

RUB  Lie  UTILITIES  LAW. — At  the  second  annual  conven¬ 
tion  of  the  Indiana  Manufacturers’  and  Shippers’  Association, 
held  at  Indianapolis  on  Dec.  16  and  17,  a  committee  of  ii  mem¬ 
bers  of  the  association,  including  manufacturers,  shippers, 
lumbermen,  telephone  and  telegraph  operators  and  electric  light 
and  water  works  managers,  was  appointed  to  draft  a  public 
service  bill  to  be  presented  for  passage  to  the  next  session  of 
the  Indianapolis  Legislature. 

LITERATURE  OF  MICA. — The  Carnegie  Library  of  Pitts¬ 
burgh  has  published  a  pamphlet,  compiled  by  Mr.  E.  H.  Mc¬ 
Clelland,  technology  librarian,  which  gives  a  list  of  all  publica¬ 
tions  of  value  in  the  library  having  mica  as  a  subject.  The 
list  comprises  12  pages  of  reference  entries.  Another  useful 
publication  of  the  same  library  is  a  15-page  pamphlet  of  refer¬ 
ences  to  books  and  magazine  articles  on  the  subject  of  “Electric 
Drives  in  Rolling  Mills  and  Foundries.” 

SKY  SIGNS. — The  recent  New  York  ordinance  forbidding 
“sky  signs,”  or  advertising  signs,  more  than  9  ft.  high  above 
the  cornice  of  a  building,  has  been  pronounced  unconstitutional 
by  the  Appellate  Division  of  the  Supreme  Court.  The  decision 
was  made  in  the  case  of  the  Superintendent  of  Buildings 
against  the  contracting  firm  which  placed  a  sign  20  ft.  high  on 
the  Metropole  Hotel.  'The  sign  is  much  handsomer  than  the 
building  it  stands  on  and  the  prettiest  thing  on  Broadway  at 
that  spot. 

TELEGRAPH  VS.  ELECTRIC  RAILWAY  CIRCUITS.— 
Writs  have  been  filed  in  the  Porter  Circuit  Court  at  Valparaiso, 
Ind.,  in  which  the  Western  Union  Telegraph  Company,  the 
Postal  Telegraph  Company  and  the  Lake  Shore  &  Michigan 
Southern  Railroad  Company,  all  of  whose  telegraph  lines 
parallel  the  Chicago,  Lake  Shore  &  South  Bend  interurban 
trolley  system,  ask  for  a  perpetual  restraining  order  against  the 
Interurban  Company  for  the  use  of  its  present  system  of  volt¬ 
age.  It  is  charged  that  the  latter’s  system  of  current  used  to 
operate  its  cars  is  of  such  powerful  nature  that  by  induction  it 
disturbs  the  low-tension  circuits  of  the  telegraph  companies, 
rendering  them  useless  at  times  from  Chicago  to  New  York. 
The  petition  also  alleges  that  the  carrying  of  government  mes¬ 
sages  is  thus  interfered  with. 

FRENCH  TELEPHONY. — Something  is  decidedly  wrong 
with  telephony  under  government  management  in  France.  The 
central  telephone  exchange  went  up  in  smoke  recently.  A 
cable  dispatch  from  Paris  of  Dec.  19  says :  “It  has  just  been 
discovered  that  the  central  telephone  bureau  was  again  in  danger 


of  burning  recently.  The  officials  kept  the  matter  from  becom¬ 
ing  public  by  the  most  strenuous  means,  but  it  finally  came  out. 
As  telephone  matters  have  not  been  nearly  arranged  in  Paris 
since  the  fire  which  practically  destroyed  the  bureau  three 
months  ago,  it  is  no  wonder  that  the  officials  did  not  want  to 
give  the  subscribers  a  fresh  scare.  The  new  temporary  central 
bureau  caught  fire  as  the  other  had,  on  account  of  a  short 
circuit.  Only  this  time  some  employees  who  happened  to  be 
near  the  fire  put  it  out  in  time.  The  blaze  itself  was  not  of  a 
serious  nature,  but  the  secrecy  observed  concerning  it  shows 
how  the  officials  feel.” 

MEETING  OF  THE  .1.  S.  M.  E. — The  next  monthly  meeting 
of  the  American  Society  of  Mechanical  Engineers  will  be  held 
in  the  Engineering  Societies  Building  on  Tuesday  evening, 
Jan.  12.  The  paper  will  be  by  Carl  G.  Barth,  of  Philadelphia, 
upon  “The  Transmission  of  Power  by  Leather  Belting,”  illus¬ 
trated  by  lantern  slides.  It  will  be  a  comprehensive  summing 
up  of  the  theory  and  practice  of  belting  in  which  conclusions 
are  drawn  from  the  work  of  Lewis,  Bancroft,  Bird  and  others, 
who  have  made  experiments  upon  the  transmission  of  power 
by  belting.  Charts  have  been  prepared  by  the  author  for  the 
solution  of  belting  problems.  Mr.  Barth’s  long  experience  in 
the  scientific  running  of  machine  tools,  in  connection  with  the 
introduction  of  improved  shop  methods,  has  shown  the  need 
of  definite  data  for  the  application  of  belting  to  machinery  and 
led  to  the  development  of  the  results  contained  in  his  paper. 
His  data  have  been  applied  to  belting  in  different  plants  for 
many  years  and  wdll  be  appreciated  by  “power”  engineers. 

GUIDING  TORPEDOES. — \  special  cable  dispatch  from 
Budapest  of  Dec.  19  notes  this  new  method  of  fructifying 
Europe  with  American  gold ;  “Count  Laszlo  Szechenyi,  hus¬ 
band  of  the  former  Gladys  Vanderbilt,  has  just  joined  the 
Board  of  Directors  of  a  company  formed  a  short  time  ago  for 
the  exploitation  of  patents  acquired  by  Professor  Klupathy  of 
the  Department  of  Natural  Science  at  the  Budapest  University. 
Professor  Klupathy’s  inventions  consist  of  an  ingenious  con¬ 
trivance  for  guiding  torpedoes  by  means  of  light  waves  and  a 
similar  application  for  the  automatic  stopping  of  railway  trains, 
which  Hungarian  experts  believe  will  work  a  revolution  in  rail¬ 
road  matters.  Countess  Szechenyi  is  the  largest  stockholder  in 
the  company,  and  this  is  said  to  be  her  first  business  venture 
in  her  new  country.  Hungarians  are  more  inclined  to  regard 
Klupathy’s  inventions  as  practical  because  they  are  convinced 
that  the  American  Countess  must  be  a  good  business  woman 
and  w'ould  not  have  put  her  money  into  a  wild  venture.”  Tesla 
and  others  have  done  this  for  years  past. 

TELEGRAPH  MESSAGES  ASTRAY.— N  very  interesting 
dispatch  from  Portland,  Ore.,  of  Dec.  20,  says :  “An  investiga¬ 
tion  by  the  Western  Union  Telegraph  Company  carried  on 
during  the  past  six  months  has  disclosed  an  organized  system 
of  theft  among  railroad  operators  on  the  Pacific  Coast,  by  rea¬ 
son  of  which  the  telegraph  company  and  its  patrons  have  been 
robbed  of  an  amount  estimated  at  several  thousand  dollars, 
according  to  a  statement  made  by  an  official  of  the  company 
who  is  in  charge  of  the  investigation.  Numerous  complaints 
received  by  the  company  from  persons  who  filed  their  messages 
to  be  transmitted  by  the  company,  that  their  messages  had  never 
been  delivered,  aroused  the  Western  Union  officials  to  action. 
A  secret  service  w’as  organized  and  it  was  discovered  that  in 
some  instances  over  60  per  cent  of  the  messages  filed  at  rail¬ 
road  offices,  where  the  operators  jointly  handle  the  commercial 
business  of  the  telegraph  company  and  the  business  of  the  rail¬ 
roads,  were  nevfr  transmitted,  and  all  records  of  the  dispatches 
were  destroyed.  Following  the  discovery  of  the  theft,  and  the 
accumulation  of  proof,  warrants  were  obtained  for  the  arrest 
of  several  operators  in  the  State  of  Washington,  and  at  least 
one  of  the  arrested  men  has  confessed.  Only  railroad  operators 
are  said  to  be  involved  in  the  steal.” 
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A  Low-Head  Hydro-Electric  Development 
at  Berrien  Springs,  Mich. 

A  LOW-HEAD  hydro-electric  development,  capable  of 
producing  7200  kw,  has  been  placed  in  service  recently 
on  the  St.  Joseph  River  at  Berrien  Springs,  Mich.,  by 
the  Indiana  &  Michigan  Electric  Company,  of  South  Bend,  Ind. 
This  company  operates  an  e.xtensive  electrical  generating  and 
distribution  system  in  the  northwestern  part  of  Indiana  and 
southwestern  Michigan,  including  two  steam  and  four  hydro¬ 
electric  plants,  with  an  aggregate  rating  of  25,000  hp.  .\11  of 
the  energy  required  for  motors  and  lamps  in  the  cities  of  Elk¬ 
hart,  South  Bend  and  Buchanan  is  furnished  from  these 
plants.  The  company  also  transmits  energy  to  the  St.  Joseph  & 
Benton  Harbor  Railway  &  Light  Company,  operating  in  those 
cities,  and  to  the  city  of  Mishawauka  for  lamps,  while  con¬ 
siderable  motor  'demands  are  supplied  directly  in  the  latter 
city.  Energy  is  likewise  furnished  from  the  system  to  operate 
about  150  miles  of  interurban  electric  railways.  These  include 
the  Chicago,  South  Bend  &  Northern^Indiana  Railway,  which 
extends  from  Goshen  through  South  Bend  to  LaPorte  and 
Michigan  City ;  the  Southern  Michigan  Railway,  between  South 
Bend  and  St.  Joseph,  Mich.,  and  the  line  operating  from  Benton 
Harbor  to  Dowagiac,  Mich. 

The  four  hydro-electric  developments  are  on  the  St.  Joseph 
River,  one  of  7500  hp  at  Twin  Branch,  which  is  7  miles  above 
South  Bend;  a  second  at  Elkhart,  7  miles  above  Twin  Branch; 
a  third  at  Buchanan,  15  miles  down  the  river  from  South  Bend, 


Between  the  gate  section  and  the  bank  on  that  side  is  an 
earthen  embankment  550  ft.  long.  .\t  the  opposite  end  of  the 
spillway  from  the  gates  is  a  generator  house  and  penstock  sec¬ 
tion,  261  ft.  long  over  all,  the  generator  house  being  part  of 
the  waterstop.  An  earth  embankment  forms  the  closure  be¬ 
tween  the  penstock  at  one  end  of  this  section  and  the  bank  on 
the  adjacent  side  of  the  river. 

The  valley  of  the  river  at  the  site  consists  of  a  stratum  of 
hardpan,  overlaid  wdth  from  4  ft.  to  40  ft.  of  glacial  drift.  On 
account  of  the  character  of  the  foundation  thus  presented,  special 
precautions  were  taken  in  the  design  to  prevent  the  passage  of 
water  under  the  dam,  or  the  scouring  of  the  river  bed  below  the 
latter.  A  continuous  line  of  Friedstedt  steel  sheet  piling,  ex¬ 
tending  entirely  across  the  river  under  the  upstream  side  of 
the  dam,  was  driven  to  hardpan.  A  concrete  core  wall  in  each 
embankment  stands  on  this  row  of  piling  to  make  the  cut-off 
continuous  entirely  across  the  site.  In  order  to  prevent  danger 
from  back-wash  a  second  continuous  row  of  steel  piling  was 
also  driven  under  the  downstream  edge  of  the  concrete  struc¬ 
ture,  parallel  with  the  upstream  rot^',  and  connected  to  the 
latter,  back  of  both  abutments  of  the  structure,  by  transverse 
lines  of  piling.  The  arrangement  of  this  steel  piling  is  believed 
to  preclude  any  possibility  of  undermining  the  dam.  At  the 
same  time,  the  broad  apron  on  the  downstream  side  protects 
the  bottom  from  scour. 

The  gate  section  of  the  dam  stands  on  round  timber  piles, 
driven  to  hardpan.  The  six  Tainter  gates  are  of  standard  de¬ 
sign,  each  having  a  14-ft.  radius  and  a  20-ft.  face.  These  gates 
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and  the  fourth  at  Berrien  Springs,  5  miles  down  from  Buchanan 
and  20  miles  from  the  mouth  of  the  river  at  St.  Joseph.  One 
of  the  steam  plants,  with  a  rating  of  1500  hp,  is  at  Elkhart,  6 
miles  up  the  river  from  the  Twin  Branch  development,  and  the 
other,  having  a  rating  of  3500  hp,  is  in  South  Bend.  The  hydro¬ 
electric  developments  are  utilized  to  furnish  the  bulk  of  the 
energy  required,  the  steam  plants  being  operated  as  auxiliaries 
to  them. 

The  flow  of  the  St.  Joseph  River  is  remarkably  uniform,  the 
maximum  flood  discharge  being  about  25  times  that  of  the 
minimum  low-water  flow.  At  the  same  time,  the  latter  is  well 
sustained,  due  to  the  character  of  the  watershed  and  the  pres¬ 
ence  of  approximately  100  lakes  of  various  sizes  in  it.  The 
Berrien  Springs  development,  which  is  at  the  narrowest  place 
in  the  stream  in  the  vicinity  of  its  site,  renders  available  a 
head  of  21  ft,  by  means  of  a  dam  having  a  total  length  of 
1745  ft.  The  pond  formed  above  the  dam  covers  nearly  1800 
acres,  its  average  width  being  2500  ft.  and  its  length  10.5  miles 
as  measured  on  the  shore  line,  the  upper  end  of  this  pond  being 
at  the  Buchanan  development. 

The  dam  consists  of  a  concrete  structure,  flanked  on  both 
ends  by  an  earthen  embankment.  A  spillway,  149  ft.  long  at 
the  crest,  is  placed  midway  in  the  concrete  section  to  pass  all 
floating  debris  and  ice,  which  are  diverted  to  it  by  means  of 
heavy  timber  booms,  inclined  to  the  banks  of  the  river.  The 
width  of  this  spillway  was  determined  largely  by  the  150-ft. 
spacing  of  the  piers  of  a  heavy  interurban  railway  bridge  a 
short  distance  upstream.  At  one  end  of  the  spillway  is  a 
section  containing  six  Tainter  gates  for  passing  flood  discharge. 


are  operated  by  means  of  either  of  two  motor-driven  crabs 
traveling  cn  rails,  laid  in  concrete-slab  bridge  between  the 
walls  which  separate  the  adjacent  gates.  The  top  of  the  gates 
is  normally  at  elevation  182,  while  the  crest  of  the  spillway  is  at 
elevation  177.  Flashboards  on  the  spillway  permit  the  level  of 
the  pond  to  be  raised  to  elevation  180.  The  water  that  passes 
through  the  gates  falls  into  a  pool  33.5  ft.  wide,  which  is  formed 
by  a  weir  wall  8  ft.  high. 

Extending  downstream  from  the  weir  wall  for  160  ft.  is  an 
apron  of  reinforced-concrete  slabs,  and  beyond  that  the  bottom 
is  protected  by  a  riprap  of  heavy  boulders  to  a  width  of  40  ft. 
The  apron  of  the  gate  section  thus  has  a  total  width  of  200  ft., 
and  is  flanked  on  the  embankment  side  by  a  concrete  wall,  trans¬ 
verse  to  the  axis  of  the  dam,  to  protect  the  fill.  The  water  that 
is  discharged  over  the  spillway  also  falls  on  a  reinforced-con¬ 
crete  apron  77  ft.  wide,  and  with  a  40-ft.  strip  of  riprap  on  its 
downstream  side.  The  slabs  of  the  apron  at  the  foot  of  the 
gate  section  are  18  ft.  x  18.75  ft.  in  plan,  and  2  ft.  to  2.5  ft. 
thick.  They  are  attached  together  with  heavy  rods,  which  are 
bent  to  form  U-bolts  and  are  interlocked.  The  slabs  have  hook- 
joint  edges  on  all  four  sides  of  each  slab,  in  order  to  permit 
any  slab  of  the  apron  to  settle  independently  of  the  others  and 
still  leave  the  apron  intact.  The  slabs  of  the  spillway  apron, 
16  ft.  7  in.  X  17  ft.  in  plan,  are  joined  in  the  same  manner. 

The  generator  house  is  64  ft.  7  in.  x  112  ft.  in  plan,  and  is 
placed  with  its  long  axis  transverse  to  the  axis  of  the  dam. 
On  each  side  of  it  is  a  penstock  section,  50  ft.  x  98  ft.  in  plan, 
for  the  turbines  of  the  development.  The  substructure  of  the 
•  generator  house  is  of  concrete,  but  the  superstructure  is  of 
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paving  brick,  and  is  covered  with  a  copper-green  tile  roof, 
carried  by  steel  roof  trusses.  Space  is  provided  in  the  build¬ 
ing  for  four  main  generators,  three  of  which  have  been  installed. 

Each  of  the  main  generators  is  driven  by  a  set  of  four  pairs 
of  45-in.  Leffel  wheels,  which  operate  under  a  normal  head  of 
20  ft.  Two  sets  of  wheels  are  placed  in  the  penstock  on  one 
side  of  the  building,  and  the  other  two  in  the  one  on  the  oppo¬ 
site  side.  One  of  each  two  sets  in  the  same  penstock  is  directly 
upstream  from  the  other,  and  both  are  at  the  same  level.  The 
upstream  side  of  the  penstock  is  open,  but  is  protected  by  an 
inclined  trash  rack,  which  is  built  in  sections  so  that  it  can 
be  raised  for  cleaning.  The  interior  of  the  penstock  is  divided 
by  transverse  walls  into  four  compartments,  one  for  each  two 
corresponding  pairs  of  wheels,  but  no  longitudinal  wall  is 
placed  between  the  two  sets  of  wheels.  Stop-plank  grooves  are 
provided  in  the  upstream  side,  so  that  any  compartment  of  the 
penstock  may  be  shut  off  and  the  wheels  in  that  compartment 
repaired  without  interfering  with  the  operation  of  those  on  the 
generator  side.  While  this  arrangement  introduces  the  neces¬ 
sity  of  throwing  one  and  possibly  two  generators  partially  or 
wholly  out  of  service,  such  a  condition  is  not  considered  special- 


of  the  main  generators.  The  latter  are  2300-volt,  60-cycle, 
i8oo-kw  Westinghouse  machines,  operating  at  150  r.p.m.  Each 
generator  is  provided  with  a  30-kw,  125-volt  exciter,  which  is 
mounted  on  the  end  of  the  main  shaft.  Each  of  the  sets  of 
wheels  is  controlled  by  means  of  a  Lombard  governor,  placed 
between  the  main  unit  and  the  side  of  the  building.  The  four 
generators,  with  the  combined  rating  of  7200  kw,  and  driven 
by  waterwheels  operating  under  a  20-ft.  head,  occupy  a  space 
50  ft.  X  55.5  ft.  in  plan,  in  which  most  of  their  auxiliary  equip¬ 
ment  is  also  placed. 

The  machine  floor  is  served  by  a  five-ton  Gantry  crane,  with 
a  span  of  25  ft.  A  steel  frame,  on  the  longitudinal  center  line 
of  the  room,  carries  two  channel-iron  tracks  for  the  crane, 
each  of  these  tracks  being  paired  with  one  placed  on  the  top 
of  the  two  sidewalls  of  the  concrete  substructure  of  the  build¬ 
ing.  The  crane  can  thus  be  run  out  over  either  pair  of 
generators,  and  commands  the  entire  floor.  AJong  the  upstream 
end  of  the  room,  at  the  level  of  the  runways,  transverse  tracks 
are  provided,  so  that  the  crane  can  be  shifted  from  one  bay  to 
the  other  or  out  over  th^  penstock  on  both  sides  of  the  building. 
The  reinforced-concrete  tops  of  the  penstocks  are  designed  to 


ly  serious,  since  the  development  us  a  part  of  a  large  system 
in  which  auxiliary  power  is  available. 

The  tail-race  is  divided  into  four  parts,  each  serving  two 
corresponding  pairs  of  wheels.  A  separate  draft  tube  is  pro¬ 
vided  for  each  pair  of  wheels,  the  tube  for  each  upstream  pair 
being  divided  into  two  parts,  which  pass  around  the  tube  for 
the  corresponding  downstream  pair,  so  the  two  are  entirely 
distinct.  The  tail-races  are  also  built  so  the  discharges  from 
the  two  pairs  of  wheels  delivering  to  each  of  them  in  no  way 
interfere.  The  bottom  of  the  tail-races  is  a  heavy  monolithic 
concrete  slab,  which  is  continued  out  on  the  downstream  side 
for  40  ft.,  with  a  15-ft.  strip  of  heavy  riprap  along  the  edge  of 
it.  As  the  velocity  of  discharge  from  the  wheels  is  compara¬ 
tively  slight,  this  arrangement  is  sufficient  to  afford  protection 
to  the  gravel  bottom. 

The  arrangement  of  the  equipment  in  the  generator  building 
is  quite  compact.  The  interior  of  the  building  is  arranged  as 
one  large  room,  except  for  a  section  22.5  ft.  wide  across  the 
downstream  end;  this  section  is  separated  from  the  balance  of 
the  room  by  a  fireproof  wall  to  provide  space  for  contrcl 
boards,  wiring  connections,  switches,  lightning  arresters,  and 
so  forth.  The  main  shaft  for  each  of  the  four  turbines  extends 
into  the  generator  house,  and  carries  directly  the  rotor  of  one* 


carry  the  load  of  the  crane,  and  tracks  for  the  latter  are  laid 
in  them  so  the  crane  can  be  used  to  handle  the  penstock  stop 
gates.  The  arrangement  of  the  tracks  is  also  such  that  the 
crane  can  pick  up  machinery  outside  the  building  and  carry  it 
into  the  latter,  or  the  reverse. 

The  separate  section  at  the  end  of  the  building  is  divided 
into  three  stories  by  fireproof  floors.  Two  300-kw,  60-cycle 
rotary  converters,  for  supplying  energy  to  the  Southern  Mich¬ 
igan  Railway,  which  passes  close  to  the  site,  are  placed  at  the 
generator  floor  level.  Three  water-cooled  transformers  are 
also  set  on  this  floor.  These  transformers  are  delta-connected, 
receiving  energy  from  the  generators  at  2300  volts  and  de¬ 
livering  it  at  25,000  volts.  They  are  on  trucks  on  rails  laid  in 
the  floor,  so  that  each  of  them  can  be  run  out  under  the  crane. 

The  second  floor  contains  a  remote-control  switchboard,  and 
the  wiring  connections  of  the  plant.  A  7-ft.  x  lO-ft.  subway, 
which  extends  across  the  building  beneath  the  separate  section 
at  the  end  of  the  building,  is  connected  with  one  of  the  same 
cross-section,  which  extends  longitudinally  under  the  middle 
of  the  generator  floor.  All  connections  between  the  various 
electrical  apparatus  and  the  switchboards  are  made  through 
this  subway,  so  that  they  are  at  all  times  accessible. 

The  distributing  system  of  the  Indiana  &  Michigan  Electric 
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Company  is  operated  at  two  transmission  e.m.fs.,  25,000  volts 
and  13,200  volts.  The  25,000-volt  lines  run  from  South  Bend 
north  and  west,  and  the  13,200-volt  lines  from  South  Bend  east 
and  south.  The  13,200-volt  and  the  25,000- volt  distributing 
systems  are  tied  together  in  a  switching  station  at  South  Bend 
through  three,  auto-transformers,  star-connected,  with  the  neu¬ 
trals  grounded.  The  transmission  lines  constitute  a  high- 
tension  distributing  system  rather  than  a  high-tension  trans¬ 
mission  system.  For  this  reason  a  certain  amount  of  switching 
at  the  transmission  voltages  has  been  found  necessary  in  order 


FIG.  3. — MAP  OF  GENERATING  AND  DISTRIBUTION  SYSTEM. 


to  secure  a  proper  grouping  of  transformers  and  lines  and  to 
permit  certain  sections  to  be  shut  down  as  may  be  desired, 
while  still  maintaining  a  24-hour  service  at  all  points.  All 
transmission  lines  feed  to  a  common  high-tension  bus  switching 
station  in  South  Bend,  which  is  equipped  with  duplicate  buses 
to  better  insure  continuity  of  service.  A  frequency  of  60  cycles 
has  been  used  in  every  case,  as  the  energy  from  the  system  is 
employed  for  commercial  and  street  lighting  through  all  the 
territory  covered  by  the  company’s  lines,  and  although  the 
company  now  has  10  railway  substations  in  operation,  the  60- 
cycle  rotary  converters  employed  have  been  operated  success¬ 
fully  in  these  stations. 

The  transmission  e.m.fs.  are  such  that  it  is  possible  to  secure 
perfectly  reliable  oil  switches  to  operate  at  these  voltages.  In¬ 
sulators  are  also  inexpensive,  as  compared  with  those  for 
higher  voltage,  yet  the  lower  voltage  does  not  require  propor¬ 
tionately  heavy  copper,  for  the  reason  that  the  stations  are  only 
a  comparatively  short  distance  apart. 

Wooden  pole-line  construction  is  used  throughout,  and  for 
part  of  the  distance  side-arm  construction  is  employed  for  the 
transmission  lines,  the  opposite  side  of  the  pole  being  occupied 
by  bracket  arms  carrying  street  railway  trolley  wire  and  feed¬ 
ers.  In  cases  of  this  kind,  where  the  poles  are  100  ft.  apart, 
the  25,000-volt  lines  are  on  30-in.  centers.  All  other  construc¬ 
tion  on  the  25,000-volt  lines  is  on  36-in.  centers,  and  the  13,200- 
volt  lines  are  on  24-in.  centers. 

As  the  industrial  load  is  almost  exclusively  that  of  induction 
motors,  the  generators  and  transformers  are  designed  to  operate 
continuously  at  about  an  85  per  tent  power  factor,  A  syn¬ 
chronous  condenser  is  operated  continuously  on  the  busbars  at 
South  Bend  to  bring  the  inherent  power  factor  of  about  75 
per  cent  to  between  85  and  90  per  cent,  which  works  out  to  the 
most  economical  condition.  In  the  field  circuit  of  this  con¬ 
denser  use  is  made  of  a  Tirrill  regulator,  which  takes  care  of 
the  voltage  fluctuations  within  the  range  of  the  motor. 

Other  variables  affecting  the  regulation  of  the  system  have 
been  given  considerable  attention  in  an  endeavor  to  secure 
uniform  voltage.  Considerable  flywheel  effect  has  been  re¬ 
quired  when  drawing  specifications  for  the  revolving  element 
of  the  ‘'generators.  In  order  that  the  waterwheel  governors 
may  be  operated  quickly,  the  waterwheels  are  provided  with 
heavy  gate  shafts,  gate-operating  mechanisms  and  the  like.  The 
additional  weight  of  material  which -is  thus  required  increases 
the  inertia  effect,  but  the  latter  is  more  than  offset  by  the 


betterment  of  regulation  due  to  the  shortened  time  of  the  opera¬ 
tion  of  the  governors.  This  condition,  together  with  the  fact 
that  the  entire  system  is  connected  together  electrically  to 
secure  the  flywheel  effect  of  the  total  load,  makes  it  possible  to 
obtain  very  close  voltage  regulation  on  the  substation  busbars. 

Each* feeder  leaving  the  power  houses  is  protected  with  over¬ 
load  relays,  and  is  also  provided  with  a  full  set  of  instruments, 
such  as  ammeters,  power-factor  meter,  wattmeters  and  watt- 
hour  meters.  In  addition,  each  feeder  can  be  synchronized  with 
the  busbars  by  using  the  feeder  oil  switch.  All  oil  switches 
are  electrically-operated  with  bull’s-eye  lamp  supervisory. 

The  substations  of  the  various  street  railways  supplied  with 
energy  are  equipped  with  300-kw  synchronous  converters.  Each 
of  the  substations  of  the  Southern  Michigan  Railway  contains 
two  of  these  converters,  since  the  summer  traffic  on  this  line 
is  very  heavy  on  certain  occasions.  The  converters  are  com¬ 
pounded  for  giving  as  nearly  as  possible  a  straight-line  voltage 
characteristic,  when  taking  into  consideration  the  line  charac¬ 
teristics;  and  in  spite  of  the  fact  that  they  are  operating  from 
transmission  lines  supplying  energy  for  lighting  service,  there 
are  no  noticeable  voltage  fluctuations. 

The  design  and  construction  of  the  development  was  carried 
on  under  the  immediate  supervision  of  Mr.  F.  A.  Bryan,  gen¬ 
eral  manager  of  the  Indiana  &  Michigan  Electric  Company. 
Mr.  Wm.  G.  Fargo,  Jackson,  Mich.,  was  engineer  in  charge  of 
the  design  and  construction,  and  Messrs.  Sanderson  &  Porter, 
of  New  York,  were  retained  as  consulting  engineers,  Mr.  L  R. 
Shattuck  being  resident  engineer.  Mr.  L.  B.  Andrus,  electrical 
engineer  of  the  Indiana  &  Michigan  Electric  Company,  designed 
the  switchboard  and  wiring  connections  and  developed  the  ar¬ 
rangement  of  the  electrical  apparatus.  The  construction  work 
was  handled  by  the  force  of  the  company,  Mr.  B.  J.  Campbell 
being  superintendent  in  charge. 


Brazilian  National  Exposition  of  1908. 

By  a.  H.  Keleher. 

The  early  history  of  Brazil  is  replete  with  stories  of  battles 
against  the  French,  who  landed  in  various  parts  of  the  New 
World,  colonized  and  fortified  towns,  and  then,  often  with  the 
help  of  the  Indians,  disputed  against  the  Portuguese  by  force 
of  arms  the  ownership  of  Brazil.  The  French,  headed  by 
Villegagnon,  landed  in  Rio  in  1556  and  were  defeated  by  the 
Portuguese  under  Mem  de  Sa  in  1560.  Five  years  later  the 


FIG.  I. — STATE  BUILDINGS,  RIO  DE  JANEIRO  EXPOSITION. 

Portuguese  landed  in  Praia  Vermelha,  the  present  site  of  the 
Exposition  grounds.  They  remained  here  for  some  time, 
finally  defeating  the  French  in  1567.  The  site  of  the  present 
Exposition  is  a  historical  one  then,  but  the  deciding  factor  in 
its  selection  was  the  natural  beauty  of  its  surroundings.  Its 
location  between  Sugar  Loaf  (Pao  de  Assucar)  and  Babylonia 
Mountains,  with  the  bay  on  one  of  the  remaining  sides,  and 
the  Atlantic  Ocean  as  the  fourth  boundary,  is  one  of  the  many 
beautiful  ones  around  picturesque  and  imposing  Rio. 

As  an  exhibition  of  artistic  and  beautiful  lighting  the  Ex- 
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position  stands  in  a  class  by  itself.  There  have  been  larger 
expositions  than  this  one,  and  some  far  more  costly,  but  it  is 
to  be  doubted  whether  the  lighting  effects  were  as  good.  The 
3500  kw  of  energy  for  electric  light  and  power  is  furnished 
under  contract  by  the  Rio  de  Janeiro  Tramway,  Light  &  Power 
Company,  Ltd.,  the  power  being  transmitted  over  high-tension 
lines  from  the  hydraulic  power  station  at  Rio  das  Lages.  To 
operate  machines,  cinematographs,  etc.,  throughout  the  Ex¬ 
position,  250  kw  are  required. 

The  grounds  are  lighted  by  both  gas  and  electricity.  In  all 
there  are  150-multiple,  120-volt,  yJ/^-amp  and  258  yJ/^-amp, 
series  alternating-current  arcs,  besides  100  or  more  flaming 
arcs,  lighting  the  grounds.  Many  festoons  of  incandescents 
contribute  largely  to  the  fairyland  effect  of  the  lights  at  night. 

Each  State  of  Brazil  has  a  pavilion,  in  which  are  displayed 
its  industrial,  natural  and  mineral  resources.  One  State  rivals 
another  in  the  lavishness  of  the  display  of  products,  but  the 
greatest  rivalry  is  seen  in  the  elaborate  illumination  of  each 
building.  One  building  will  have  thousands  of  outline  lamps 


a  flaming  arc  beautifully  mounted  in  an  incandescent  setting. 
The  mercury  vapor  arcs  are  located  in  the  large  central  bay 
and  in  the  hollow  scroll-worked  columns.  Under  the  luminous 
star  of  Brazil  appears  the  lettering  “15  de  Novembro  de  1889,” 
which  is  the  date  of  the  proclamation  of  the  Brazilian  Republic, 
marking  the  fall  of  Dom  Pedro  II,  then  Emperor  of  Brazil. 

The  luminous  fountain,  a  very  elaborate  affair,  is  one  of  the 
most  spectacular  sights  of  the  show.  One  of  the  pictures  shows 
this  fountain  in  front  of  the  Escola  Militar  Building.  Sixty- 
three  50-amp,  220-volt  arcs  are  used  to  produce  the  50  possible 
combinations  of  colored  effects.  The  pumps  necessary  to  keep 
the  large  body  of  water  moving  have  a  capacity  of  3500  cu.  ft. 
per  minute.  When  this  fountain  is  in  operation  thousands 
of  people  flock  to  it  from  all  parts  of  the  grounds. 

Sao  Paulo  is  the  coffee-growing  State.  Most  of  its  coffee  is 
consumed  in  the  United  States.  The  great  coffee  “fazendas” 
make  Sao  Paulo  the  most  important  State  in  the  Union,  and  it 
is  usually  found  well  up  to  the  front  in  any  undertaking  in 
which  it  takes  part.  Its  Pavilhao  is  one  of  the  most  beautiful 


KIG.  2. — GENERAL  VIEW  OF  RIO  DE  JANEIRO  EXPOSITION  GROUNDS. 


on  the  outside.  Another,  equipped  with  mercury-vapor  lamps 
in  the  interior,  gives  a  harmonious  green  and  white  effect, 
while  in  still  another  the  characteristic  and  predominating 
illumination  will  be  from  yellow  flaming  arcs.  And  so  it  goes, 
each  building  having  its  own  individuality,  at  the  same  time 
preserving  the  harmony  of  the  whole. 

The  archway  at  the  entrance  of  the  grounds  is  the  most 
spectacular  lighting  feature  of  the  illumination.  At  a  distance, 
as  seen  from  the  water-front  avenues,  the  green  of  the  mercury 
vapor,  the  yellow  of  the  flaming  arcs  and  the  red,  white,  blue 
and  yellow  of  the  incandescents  blend  into  exquisite  color 
effects.  The  beauty  of  the  lighting  is  largely  attained  by 
softening  the  light  through  the  simple  expedient  of  frosting 
and  dipping  some  of  the  incandescents,  and  enclosing  the  rest 
behind  translucent  semicircular  celluloid  caps.  There  are  7200 
incandescent  lamps  of  5  cp,  6  cp  and  8  cp  in  this  archw’ay. 
Directly  under  the  lettering  “Exposi^ao  Nacional  de  1908”  is 


at  the  Exposition.  Fortunately  incandescent  electric  lamps 
were  not  used  on  the  outside.  The  present  effective  illumina¬ 
tion  is  secured  by  the  street  lights  shining  on  the  imposing 
white  domes,  blending  with  the  green  rays  of  the  mercury- 
vapor  lamps  located  in  the  interior  of  the  building  and  reach¬ 
ing  the  outside  by  means  of  wall  reflection.  The  interior  of 
this  building  is  simply  but  effectively  lighted  by  massive  chande¬ 
liers  equipped  with  tantalum  lamps  and  Holophane  reflectors. 

Just  at  this  point  it  may  be  well  to  mention  that  most  of  the 
electrical  equipment  for  the  Exposition  is  American.  A  small 
portion  of  the  lighting  w’as  executed  by  a  German  firm. 

The  Federal  District  of  Brazil,  in  which  Rio  de  Janeiro  is 
located,  corresponds  to  our  District  of  Columbia.  It  is  set 
aside  and  used  as  a  seat  of  the  government.  The  “Districto 
Federal”  Building  is  a  magnificent,  imposing  structure  located 
in  the  heart  of  the  Exposition  grounds.  Midget  arcs,  enclosed 
in  lanterns  suspended  among  the  pillars  supporting  the  roof  of 
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the  building,  supplemented  by  myriads  of  incandescent  lamps, 
bring  out  the  architectural  beauties  of  the  building.  The  dome, 
made  of  translucent,  milky  glass,  allows  a  quantity  of  light  to 
penetrate  from  the  interior,  making  a  very  pleasing  display. 


FIG.  3. — ENTRAN’CE  TO  RIO  UE  JANEIRO  EXPOSITION. 

The  building  belonging  to  Minas  Geraes  is  the  tallest  of  all. 
As  there  are  eight  powerful  flaming  arcs  in  the  globe-like 
structure  at  the  top  of  the  principal  tower,  this  building  can  be 
seen  a  long  distance  off  at  night.  At  the  entrance,  four  posts 
of  four  flaming  arcs  each,  together  with  three  ordinary  arcs 
in  an  ornamental  setting,  furnish  an  intensity  of  illumination 
that  is  dazzling.  In  this  building  also,  mercury-vapor  lights 
are  used  to  give  the  desired  colored  effect  visible  from  the 
outside.  The  interior  is  lighted  also  mainly  by  arcs  with  a 
few  incandescents  studded  in  the  ceilings.  The  gem  room  is 
illuminated  by  tantalum  lamps,  a  splendid  choice  to  show  off 
the  sparkling  Brazilian  diamonds. 

The  Bahia  Building  is  also  worthy  of  notice.  About  5000 
incandescents  outline  this  edifice.  The  dome  of  the  building  is 
surmounted  by  a  statute  of  Victory  holding  illuminated  laurel 
wreaths  in  each  hand,  and  wearing  on  her  head  a  crown  of 
incandescent  lights.  At  the  entrance  there  is  an  imposing  pile 
of  red  rocks  illuminated  with  a  cluster  of  dipped  red  tantalum 
lamps.  This  pile  of  rocks  is  alive,  and  when  a  person  touches 
it,  circuit  is  made  through  him  and  the  ground.  These  rocks 
are  always  surrounded  by  an  interested  audience  watching  an 
occasional  brave  man  who  is  willing  to  undergo  the  dangers 
of  electrocution.  Still,  no  volts  is  nothing  to  be  afraid  of. 
The  interior  lighting  of  the  building  is  all  by  tantalum  lamps. 

The  beautiful  big  white  city  has  blazed  its  way  into  the 
hearts  of  the  Brazilians,  and  there  is  much  talk  of  making  the 
Exposition  a  yearly  affair.  The  Sao  Paulo  Exposition  for  1920 
is,  however,  an  assured  thing. 

Manufacture  of  Tungsten  Filaments. 

A  patent  granted  Dec.  i  to  Werner  von  Bolton,  of  Charlotten- 
burg,  Germany,  relates  to  a  method  of  removing  carbon  from 
tungsten  and  other  metallic  filaments  formed  of  metallic  pow¬ 
ders  with  the  aid  of  an  agglutinant  which  can  be  carbonized. 
The  filament  attached  to  electrodes  is  brought  into  the  re¬ 
ceiver  of  an  air  pump,  and  a  small  basin  containing  glacial 
acetic  acid  is  simultaneously  placed  in  the  receiver,  or  the  lat¬ 
ter  is  connected  through  a  tube  with  a  receptacle  containing  the 
acid.  After  a  sufficiently  perfect  vacuum  has  been  formed,  the 
acid  evaporates,  and  if  then  the  filament  is  made  incandes 
cent  by  passing  an  electric  current  through  it,  the  carbon  con¬ 
tained  is  rapidly  removed. 


Stroboscopic  Measurements  of  Alternating- 
Current  Frequency  with  Electric  Lamps. 

By  a.  E.  Ken  nelly. 

At  the  Atlantic  City  convention  of  the  American  Institute  of 
Electrical  Engineers  last  June,  a  paper  was  presented  on  the 
use  of  a  modified  Drysdale  stroboscopic  fork  for  measuring 
rotary  speeds,*  and  two  of  these  adjustable  stroboscopic  forks 
were  exhibited  on  that  occasion  in  actual  measurements  of  the 
speed  of  a  small  motor.  In  the  use  of  that  instrument,  a  tar¬ 
get  disk,  mounted  on  the  motor  shaft,  is  observed  through 
slits  in  shutters  carried  by  the  prongs  of  an  electrically-driven 
tuning-fork.  The  frequency  of  the  fork’s  vibration  is  adjust¬ 
able,  within  a  total  range  of  about  12  per  cent,  without  inter¬ 
rupting  the  observations,  by  causing  friction-tight  weights  to 
be  moved  along  the  prongs  until  a  pattern  on  the  rotating  tar¬ 
get  appears  to  stand  still. 

It  has  been  found  since  the  above  paper  was  read  that,  with 
a  fork  tuned  to  a  normal  frequency  of  1800  peeps-per-minute, 
no  target  is  needed  on  the  rotors  of  alternating-current  ma¬ 
chines  of  the  usual  standard  60-cycle  frequency.  It  suffices  to 
illumine  the  poles,  or  other  projections,  of  the  rotor  of  such  a 
machine,  in  order  to  enable  them  to  be  brought  to  apparent 
standstill  when  viewed  through  the  shutters  on  the  fork,  un¬ 
less  the  speed  and  frequency  of  the  machine  are  more  than  6 
per  cent  in  error,  i.  e.,  outside  of  the  limits  of  the  fork’s  range 
in  frequency  adjustment. 

Not  only  may  the  frequency  of  standard  60-cycle  alternating- 
current  machines  be  read  off  the  graduated  scale  of  the  fork  in 
the  above  way,  with  a  precision  of  one-tenth  of  1  per  cent,  with¬ 
out  using  a  target,  but  it  has  also  been  found  readily  possible 
to  measure  the  frequency  of  any  60-cycle  alternating-current 
circuit  by  using,  as  a  stationary  target,  either  an  arc  lamp  or  an 
incandescent  lamp,  operated  from  the  circuit. 

In  the  case  of  a  60-cycle  alternating-current  arc  lamp,  we 

know  that  the  light  emitted  falls  to  zero  twice  in  each  cycle, 

or  7200  times  per  minute,  neglecting  the  residual  light  given  off 
by  the  red-hot  carbon  points  at  such  instants.  If  the  fre¬ 
quency  of  the  alternating-current  supplied  to  the  lamp  is  pre¬ 
cisely  60  cycles  per  second,  then,  when  viewed  through  the 
shutters  of  the  stroboscopic  fork  set  to  the  normal  frequency 
of  1800  peeps-per-minute,  there  will  be  a  peep  in  synchronism 
with  every  fourth  luminous  emission,  and  the  arc  will  appear 
to  be  stationary  at  some  particular  phase  between  full  brilliancy 
and  minimum  residual  brilliancy.  If,  however,  the  frequency 

of  the  current  is,  say,  i  per  cent  high,  the  arc  will  appear  to 

make  0.6  alternating-current  cycle,  or  1.2  brilliancy  cycles  per 
second;  that  is,  the  stroboscopic  image  will  make  1.2  flicker- 
cycles  per  second.  The  frequency  of  the  fork  will  then  have 
to  be  adjusted  by  trial,  in  one  or  the  other  direction,  until  the 
flicker  is  extinguished.  When  this  adjustment  has  been  made, 
the  frequency  of  the  alternating  current  may  be  directly  read 
from  the  pointer  on  the  scale  of  the  fork.  It  has  been  found 
that  this  measurement  can  be  made  at  a  considerable  distance 
from  the  arc  lamp  with  a  precision  of  about  one-tenth  of  1 
per  cent;  so  that,  assuming  the  fork  to  be  calibrated  with 
sufficient  care,  this  degree  of  precision  may  be  expected  from 
the  measurements. 

It  is  not,  however,  necessary  to  use  an  arc  lamp  for  such 
measurements.  An  incandescent  lamp  may  also  be  used,  al¬ 
though  in  a  somewhat  different  way.  It  is  true  that  there  is  a 
flicker  in  the  light  emitted  by  an  incandescent  lamp  operated  on 
a  60-cycle  circuit,  especially  with  lamps  having  thin  filaments 
operated  at  high  temperatures,  such  as  tungsten  filaments;  but 
the  range  of  flicker  in  an  incandescent  lamp  is  ordinarily  not 
great  enough  to  enable  stroboscopic  measurements  of  flicker- 
frequency  to  be  made  with  reliability.  On  the  other  hand,  a 
steady  magnetic  field  impressed  upon  the  filament  of  an  incan¬ 
descent  lamp,  carrying  an  alternating  current,  can  be  made  to 
set  the  filament  into  forced  mechanical  vibrations  synchronous 

1  “The  Measurement  of  Rotary  Speeds  of  Dynamo  Machines  by  the 
Stroboscopic  Fork.”  By  A.  E.  Kennelly  and  S.  E.  Whiting.  Trans.  Am. 
Inst.  Electrical  Engineers.  June,  1908,  Vol.  XXVII,  pp.  727-742. 
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with  the  current.  The  steady  magnetic  field  may  be  obtained, 
either  with  a  permanent  magnet  or  with  an  electromagnet  ex¬ 
cited  by  a  continuous  current. 

Not  every  incandescent  filament  can  be  thrown  into  sensible 
vibration  in  the  above  manner.  In  order  to  produce  a  satis¬ 
factory  amplitude  of  vibration,  there  must  be  a  suitable  asso¬ 
ciation,  in  the  filament,  of  geometric  and  elastic  conditions; 
that  is,  the  length  and  size  of  the  filament  loop,  as  well  as  its 
stiffness,  must  be  suitable.  It  has  been  found,  however,  that 
many  types  and  sizes  of  incandescent  lamp  filaments  will  vibrate 


the  filament  loop.  A  double  amplitude  of  2  cm  in.)  in 

vibration,  of  one  of  the  filament  loops,  or  l  cm  in.)  on 

each  side  of  the  normal  position  of  equilibrium,  was  easily 
secured.  The  other  loop  of  the  filament  is  seen  to  be  only 
slightly  disturbed.  The  vibration  frequency  of  the  filament 
loop,  in  this  case,  is  30  cycles  per  second,  or  half  the  frequency 
of  the  current. 

The  second  mode  of  filament  vibration,  in  two  ventral  seg¬ 
ments  with  a  node  at  the  top,  is  shown  in  Fig.  2,  which  is  a 
photograph  of  a  32-cp,  120-volt,  douMe-oval  anchored  filament 


powerfully  at  the  frequency  either  of  60  or  of  30  complete 
oscillations  per  second  in  a  magnetic  field,  and  particularly  the 
double-oval  anchored  carbon-filament  type. 

The  vibration  of  the  filament  may  be  with  the  loop  as  a 
whole,  or  with  the  loop  in  two  segments  and  a  node  at  the 
center  of  its  length.  The  first  mode  of  vibration  is  illustrated 
in  Fig.  I,  which  is  a  photograph  of  a  24-cp  double-oval  anchored 


FIG.  2. — FILAMENT  EXECUTING  6o  VIBRATION-CYCLES  PER  SECOND, 
WITH  A  NODE  AND  A  PAIR  OF  VENTRAL  SEG.MENTS. 

i2D-volt  filament  of  ordinary  carbon,  excited  by  a  iio-volt 
alternating  current  of  60  cycles  frequency.  The  steady  mag¬ 
netic  field  was  obtained  from  a  permanent  horseshoe  magnet 
17.7  cm  (7  in.)  high,  made  of  strap  steel  2.2  cm  x  0.6  cm  in. 
X  7/  32  in.)  in  cross-section,  and  weighing,  without  the  keeper, 
400  gm  (14  oz.).  The  poles  of  this  permanent  magnet  may  be 
faintly  discerned  in  the  photograph  immediately  over  the 
vibrating  filament.  The  magnet  was  supported,  on  a  wooden 
block,  with  its  plane  substantially  perpendicular  to  the  plane  of 


of  ordinary  carbon,  operating  on  a  60-cycle,  iio-volt  alternat¬ 
ing-current  circuit.  The  amplitude  of  vibration  obtainable  with 
this  mode  is  usually  less  than  with  the  first  mode.  The  vibra¬ 
tion  frequency  of  the  filament  in  this  case  is  60  cycles  per 
second,  or  the  same  as  that  of  the  current. 

Fig.  3  is  a  photograph  of  the  incandescent  lamp  with  its 
vibrating  filament,  the  permanent  magnet,  and  the  adjustable- 
frequency  stroboscopic  fork. 

If  the  frequency  of  the  current  supplied  to  the  lamp  is  pre¬ 
cisely  60  cycles  per  second,  and  the  fork  is  set  to  the  normal 
frequency  of  1800  peeps-per-minute,  there  will  be  one  peep 
through  the  shutters  in  synchronism  with  either  each,  or  each 
alternate,  mechanical  cycle  of  vibration,  and  the  vibrating  fila¬ 
ment  will  appear  at  rest  in  some  particular  phase.  If,  however, 
the  current  frequency  were,  say,  i  per  cent  high,  the  filament 
would  appear  to  make  either  0.3  or  0.6  complete  double-vibra¬ 
tion  per  second;  i.  e.,  0.6  or  1.2  single- vibration  per  second. 
That  is,  the  filament  would  appear  to  oscillate  to-and-fro  at 
one  or  the  other  of  these  speeds,  according  to  which  frequency 
of  synchronous  mechanical  vibration  has  been  set  up.  The 
fork  must  then  be  adjusted  by  trial,  in  one  or  other  direction, 
until  the  loop  appears  to  stand  motionless.  The  frequency  of 
the  circuit  can  then  be  read  off  the  scale  on  the  fork,  whether 
the  filament  be  vibrating  at  half  frequency  or  at  fuli 
frequency.  It  has  been  found  that  two  observers  watch¬ 
ing  the  lamp,  each  provided  with  an  adjustable-fre¬ 
quency  fork,  ordinarily  agree  in  their  simultaneous  meas¬ 
urements  of  frequency  within  one-tenth  of  1  per  cent.  This 
amount  of  deviation  corresponds  to  about  one  apparent  single 
vibration  of  the  filament  in  either  16  or  8  seconds.  In  practice, 
industrial  alternating-current  circuits  do  not  usually  hold  their 
frequency  steady  to  this  degree  of  precision  for  many  minutes 
at  a  time. 

For  measuring  special  frequencies,  specially  tuned  strobo¬ 
scopic  forks  are  likely  to  be  needed. 

CONCLUSION. 

With  the  aid  of  a  properly  calibrated  adjustable-frequency 
stroboscopic  fork,  the  standard  60-cycle  frequency  of  alternating 
currents  can  be  measured  to  about  one-tenth  of  i  per  cent,  with 
no  other  apparatus  than  a  permanent  magnet  and  an  incandes¬ 
cent  lamp. 


FIG.  I. — FILAMENT  EXECUTING  30 
VIBRATION-CYCLES  PER  SECOND. 


FIG.  3. — ADJUSTABLE-FREQUENCY  STROBOSCOPIC  FORK,  LAMP  AND 
PERMANENT  MAGNET. 
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Errors  in  Magnetic  Testing  with  Ring 
Specimens. 

By  M.  G.  Lloyd. 

The  torus  has  been  much  in  favor  as  a  form  for  a  specimen 
to  be  subjected  to  magnetic  measurements,  as  it  gives  a  con¬ 
tinuous  magnetic  circuit  of  the  material  under  test  without  a 
joint  of  any  kind.  Moreover,  its  shape  makes  it  necessary  to 
know  only  two  of  its  linear  dimensions  in  order  to  calculate  the 
constants  involved.  The  use  of  this  form  ordinarily  requires 
the  laborious  winding  of  magnetizing  and  other  coils  on  each 
specimen  by  band,  but  apparatus  for  commercial  testing  is  now 
in  use  which  obviates  this  tedious  process.’ 

If  the  coils  be  wound  uniformly  over  the  entire  ring,  the 
leakage  of  magnetic  flux  will  be  negligible,  and  it  may  be  safely 
assumed  that  the  flux  crossing  every  section  of  the  ring  is  the 
same.  The  distribution  of  this  flux  over  the  cross-section  is, 
however,  not  uniform,  the  flux  density  being  greater  near  the 
inner  surface  of  the  ring.  In  making  measurements  it  is  cus¬ 
tomary  to  determine  the  total  flux  by  a  measurement  of  the 
e.m.f.  developed  in  one  of  the  coils,  or  by  the  throw  of  a  ballis¬ 
tic  galvanometer.  The  average  value  of  the  flux  density  is  then 
found  by  dividing  by  the  area  of  cross-section.  Let  the  aver¬ 
age  density  be  Bo.  The  average  value  of  the  magnetizing 
force,  Ho,  can  be  computed  from  the  ampere-turns  and  dimen¬ 
sions.  The  ratio  Bo  Ho  is  taken  to  be  the  permeability  cor¬ 
responding  to  the  field  Ho.  This  is  only  an  approximation,  as 
the  average  permeability  is  not,  in  general,  given  by  the  above 
ratio,  and  even  if  it  were,  one  has  no  assurance  that  it  is  the 
permeability  of  that  part  of  the  specimen  which  is  subjected 
to  the  average  magnetizing  force.*  Indeed,  one  must  know  how 
the  permeability  varies  with  the  radius  of  the  ring,  or  with  H, 
in  order  to  determine  the  discrepancy  involved;  unless  one  has 
an  algebraic  expression  connecting  these  quantities,  it  is  almost 
impossible  to  compute  the  quantities  concerned  even  after  a 
preliminary  measurement  has  shown  the  approximate  values  of 
B  corresponding  to  different  magnetizing  forces.  However,  if 
the  radius  0  of  the  section  is  kept  sufficiently  small  in  comparison 
to  the  radius  R  of  the  ring,  the  variation  of  permeability  will 
also  be  small,  and  may  be  neglected.  With  given  dimensions 
of  the  ring,  this  variation  will  depend  upon  the  value  of  the 
magnetic  induction,  as  the  permeability  is  at  first  an  increasing 
function,  and  later  a  decreasing  function,  of  the  induction. 

If  the  ratio  a  -t-  i?  is  made  sufficiently  small,  the  value  of  the 
magnetizing  force  at  the  center  of  the  section  may  be  assumed 
as  the  average  value.  Ho,  and  this  assumption  gives  an  addi¬ 
tional  simplification.  This,  again,  is  only  an  approximation, 
since  the  magnetizing  force  at  any  point  is  2  NI  x,  where  x 
is  the  distance  from  the  axis  of  the  ring  and  NI  is  the  total 
ampere-turns.  Since  the  average  value  of  i  is  not  1  R 
(the  reciprocal  of  the  average  value  of  x)  Ho  is  not  the  value 
of  H  at  the  mean  radius  R.  The  true  value  of  Ho  can  be  com¬ 
puted  for  a  ring  whose  cross-section  is  any  simple  geometrical 
figure.  The  formula  for  a  circular  section  was  derived  by 
Kirschhoff,*  and  has  been  used  by  Rowland*  and  others,  and  the 
rectangular  section  was  early  used  by  Stoletow.  For  sheet 
iron,  where  ring  stampings  are  piled  up,  the  rectangular  section 
is  the  only  one  available. 

The  values  of  Ho  for  circular  and  rectangular  sections,  which 
have  been  computed  for  various  values  of  a-^  R  in  terms  of 
Hr,  are  given  in  Table  I  and  plotted  in  the  curves  of  Fig.  3. 

The  values  for  a  rectangular  section  have  been  computed  and 
published  by  Edler,*  but  his  results  are  not  always  correct. 
The  hyperbolic  logarithms  used  by  him  were  taken  to  only 
three  significant  figures,  with  the  result  that  the  final  values 


^J.  A.  Mollineer,  Elect.  Zeit..  Vol.  22,  p.  379;  1901.  J.  W.  Esterline, 
Proc.  Am.  Soc.  Testing  Materials,  Vol.-  3,  p.  288;  1903. 

*A.  Stoletew,  Phil.  Mag.,  Vol.  45,  p.  40;  1873.  G.  vom  Hofe,  IVied. 
Ann.,  Vol.  37.  j).  482;  1889. 

•G.  Kirchhoff,  Pogg.  Ann.  Ergbd.,  Vol.  5,  p.  1;  1870;  Ges.  Abhand- 
lungen,  p.  229. 

*H.  A.  Rowland,  Phil.  Mag.,  Vol.  46,  p.  140;  1873. 

*R.  Edler,  Mitteil.  Techn.,  Gewerbe-Museums,  Vienna,  Vol.  16,  p.  67; 
1906.  Science  Abstracts,  Vol.  9B,  p.  158;  1906. 


are  not  reliable  to  tenths  of  i  per  cent  and  may  err  as  much  as 
0.25  per  cent. 

For  determining  the  hysteresis  energy  loss  in  a  ring  speci¬ 
men,  two  methods  are  available.  The  one  is  to  determine  cor¬ 
responding  values  of  Ho  and  Bo,  plot  a  curve  between  them  and 
measure  the  area  of  this  curve.  This  method  involves  the  same 
errors  as  does  the  determination  of  permeability.  The  other 
method  is  to  measure  the  electrical  energy  supplied  to  the  ring 
and  at  the  same  time  determine  the  value'  of  Bo.  Alternating 
currents,  which  are  usually  employed  for  this  purpose,  require 
the  determination  of  the  form  factor  of  the  induced  e.m.f.  in 
order  to  know  the  maximum  value  attained  by  Bo.*  Secondly, 
eddy-current  losses  are  produced  in  the  specimen,  but  if  not 
large,  they  can  be  approximately  determined  and  separated  by 
measurements  at  two  frequencies.  Moreover,  on  account  of  the 
non-uniform  distribution  of  the  flux  in  the  section  of  the  ring, 
the  energy  expended  is  not  the  same  as  it  would  be  if  the  dis¬ 
tribution  were  uniform,  owing  to  the  fact  that  the  energy  per 
cycle  is  not  proportional  to  the  flux  density  B,  but  to  some 
power  of  it,  approximately  B*  for  eddy-current  losses  and  ‘ 
for  hysteresis  loss.  Here,  again,  the  average  value  of  B*  *  is 
not  the  same  as  the  1.6**  power  of  the  average  B. 

It  can  easily  be  shown  that  where  equal  volumes  of  material 
are  traversed  by  the  fluxes  of  different  density,  as  in  a  straight 
bar,  the  loss  due  to  non-uniform  distribution  must  be  greater 
than  the  loss  with  uniform  distribution.*  In  the  case  of  a  ring, 
however,  the  denser  flux  follows  a  shorter  path,  and  it  has  been 
shown  by  Richter*  that  if  the  energy  is  proportional  to  a  power 
of  the  magnetic  induction  between  one  and  two,  the  loss  is  less 
with  the  actual  distribution  than  it  would  be  with  a  uniform 
distribution,  due  to  the  fact  that  the  denser  flux  is  established 
near  the  inner  surface  "of  the  ring  and  traverses  a  smaller  vol¬ 
ume  than  the  flux  near  the  outer  circumference,  and  the  greater 
loss  per  unit  volume  where  the  flux  is  dense  is  more  than 
counterbalanced  by  the  reduced  volume  subjected  to  this  loss. 

Consequently  in  most  cases  of  closed  magnetic  circuits,  as  in 
the  transformer,  the  iron  loss  is  less  than  it  would  be  with  a 
uniform  distribution  of  the  same  total  flux.  The  dimensions  in 
such  cases  are  usually  such  as  to  involve  very  great  variations 
in  the  flux  density,  and  since  the  distribution  of  flux  varies 
with  the  amount  of  flux  (owing  to  varying  permeability)  no 
valid  deductions  as  to  the  properties  of  the  iron  can  be  made  by 
experiments  in  which  the  voltage  applied  to  such  an  apparatus 
is  varied.  Apparatus  of  this  kind  may  be  used  to  determine  the 
relative  quality  of  different  specimens  of  iron  under  the  same 
conditions,  but  reliance  can  be  placed  neither  upon  absolute 
values  obtained  under  such  conditions,  nor  upon  variation  of 
loss  with  B. 

If  one  were  dealing  with  a  medium  of  constant  permeability, 
one  could  calculate  the  effect  of  non-uniformity  of  distribution. 
With  iron,  however,  the  distribution  changes  with  each  change 
in  Bo,  so  that  a  general  solution  of  the  problem  is  not  prac¬ 
ticable  ;  however,  particular  cases  may  be  worked  out,  where  the 
variation  of  permeability  with  induction  is  known.*  It  is  well 
to  remember  that  for  low  inductions  the  non-uniformity  is 
greater,  while  with  high  values  of  the  induction  it  is  less  than 
for  constant  permeability. 

With  a  ring  of  rectangular  section,  such  as  shown  in  Fig.  i, 
with  a  ratio  of  radial  width  to  mean  diameter  of  ring  of  {a-*-  R) 
=:P;  the  average  magnetizing  force  Ho  bears  to  the  magnetizing 
force  at  the  center  of  the  section  Hr  the  relation  Ho-^Hr  = 


FIGS.  I  AND  2. — KINGS  OF  RECTANGULAR  AND  CIRCULAR  SECTIONS. 

(1 2P)  log  [(i-fP)-i-(i — F)].  The  values  of  Ho-^Hr 
are  given  in  Table  I  and  are  plotted  in  Fig.  3  for  values  of  F 
from  1-4-2  to  I  -i-  19. 

*Lloyd  and  Fisher,  Bull.  Bur.  of  Standards,  Vol.  4,  p.  469;  1908; 
or  Robinson  and  Holz,  Gen.  Electric  Rev.,  Vol.  10,  p.  336;  1908. 

^B.  Soschinski,  Elect.  Zeit.,  Vol.  24,  p.  392;  1903. 

*R.  Richter,  Elect.  Zeit.,  Vol.  24,  p.  710;  1903. 

•See  R.  Richter,  Elect.  Zeit.,  Vol.  24,  p.  710;  1903. 
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It  may  be  shown  that  in  a  ring  of  circular  section,  as  in  Fig. 
2,  the  ratio  Ho  Hr  has  the  value 


Hr 


2^ 

a’ 


[ie— V/J'— 0*1  =  ^  [I  —  Vi— -P’1 


IFl 

128 


Values  of  Ho  Hr  are  shown  in  Table  I  and  plotted  in 
Fig.  3.  It  is  to  be  noted  that  the  values  of  Ho  differ  less  from 


TABLE  I. 

Ratio  of  the  average  value  of  H  to  tba  value  at. the  mean  ladius  in  rings 
of  rectangular  and  drcular  section. 


P.  Rectangular.  Circular. 

-T- 2 .  1.0986  1.0718 

-j-  3 .  1.0397  1.0394 

-i- 4 .  i.03i6  1.01625 

-T- 5 .  1.0137  1.0102 

-T- 6 .  1.0094  1.0070 

-T- 7 .  1.0069  1.00515 

^8 .  1.0052  1.0040 

-i-  10 .  1.0033  1.0025 

-i-  19 .  1.0009  1.0007 


stant  permeability.  For  the  case  of  constant  permeability. 
Table  IV  gives  the  limiting  values  of  P,  which  permit  the  error 
to  be  within  the  assigned  limit. 

The  result  for  rings  of  rectangular  section  was  given  by 


TABLE  IV. 

Limiting  values  of  P  and  i  -i-  P  for  given  allowable  error  in  hysteresis 
measurements  in  rings,  assuming  constant  permeability. 

^-Rectangular-^  , — Circular — v 


Percent  m  =  1.6.  m  =  1.5. 

error.  P.  i  —  P.  P.  i  -irP. 

0.1 . 046  22.0  .065  15.4 

0.2 . 07  14.3  .090  11. 1 

0.5 . 117  8.6  .ijs  7-4 

1.0 . 162  6.2  .187  5.35 

2.0 . 227  4.4  .262  3.8 


Richter  in  the  paper  already  referred  to,  but  is  repeated  here  for 
the  sake  of  completeness.  The  equation  for  a  ring  of  circular 
section  is  believed  to  be  new. 


Hr  when  the  section  is  circular  than  when  it*is  rectangular,  for 
the  same  values  of  P.  With  a  given  area  of  section,  however, 
it  is  easy  to  make  P  small  for  the  rectangle  by  increasing  the 
height  b  and  decreasing  a  (in  Fig.  i).  Table  II  shows  the 


TABLE  II. 

Limiting  values  of  P  and  i  P  for  given  allowable  error  in  using  H  at 
mean  radius  instead  of  mean  H. 


Per  cent  r-Rectangula^-^  , — Circular — » 

error.  P.  i  -f-  P.  P.  i  -i-  P. 

o.i . 055  18.2  .067  14-9 

0.2 . 077  13.0  .090  1 1. 1 

0.5 . 120  8.3  .138  7-* 

i.o . 172  5.8  .20  5.0 

2.0 . 24  4.2  .277  3.6 


limiting  values  of  P  in  order  to  keep  the  error  within  assigned 
limits  in  using  Hr  in  place  of  Ho. 

Assuming  the  energy  loss  to  be  proportional  to  the  mth 


power  of  the  flux  density,  and  representing  by  IVo  the  energy 
loss  per  cycle  in  the  ring  with  uniform  flux  distribution,  and 


TABLE  III. 

Ratio  of  hysteresis  loss  with  uniform  distribution  of  flux  to  the  actual  loss, 
assuming  constant  permeability,  in  rings  of  rectangular 
and  of  circular  section. 


, - IFo  -T-  W' - » 

Rectangular.  Circular. 

P.  m  =  1.6.  m  =  1.5. 

I -f- a .  1.1117  1.0841 

i-i-3 .  1.0447  1.0327 

I  -r- 4 .  1.0244  1.0183 

1^5 .  1.0153  1.0114 

1-7-6 .  1. 0105  1.0077 

1  -}•  7 . 1.0076  1.0058 

1-^8 .  1.0059  1.004 1 

I  10 .  1.0035  1.0033 

I  ■—  19 .  1. 0012  1.0008 


by  IV  the  actual  energy  loss  per  cycle,  the  values  of  the  ratio 
IVo-i-iV  for  rectangular  and  circular  sections  are  as  shown  in 
Table  III  and  Fig.  3.  These  values  are  based  on  the  assump¬ 
tion  of  uniform  permeability.  With  iron  specimens  the  ratio 
may  be  greater  or  less  than  the  values  indicated,  for  with  low 
inductions  the  distribution  will  be  less  uniform,  while  with  high 
values  of  the  induction  it  will  be  more  uniform  than  with  con- 


Thc  Determination  of  the  Mean  Spherical 
Intensity  of  a  Source  of  Light. 

By  E.  W.  Weinbeer. 

It  is  believed  that  a  description  of  a  slide-rule  for  determining 
directly  the  mean  spherical  intensity  of  a  source  of  light,  which 
has  been  based  on  the  diagram  of  Dr.  A.  E.  Kennelly  in  the 
issue  of  the  Electrical  World  for  March  28,  1908,  will  prove 
of  interest.  The  slide-rule,  which  is  shown  in  Fig.  1,  possesses 
a  middle  slide  and  a  runner,  and  in  this  respect  resembles  the 
ordinary  logarithmic  slide-rule.  However,  the  gradations  are 
based  on  trigonometric  functions  rather  than  on  exponential 
functions.  The  runner  is  divided  into  eight  sections  which  may 
be  designated  as  S,  15,  25,  35,  45,  55,  65  and  75-deg.  sections, 
respectively.  The  length  of  each  section  is  proportional  to  the 
corresponding  superficial  area  of  the  indicated  lo-deg.  zone,  and 
it  is  subdivided  decimally.  An  additional  section,  designated  as 
the  85-deg.  section,  is  placed  on  the  lower  scale  of  the  slide-rule 
and  is  similarly  subdivided. 

The  method  of  using  the  slide-rule  can  best  be  shown  by  an 
application  to  a  specific  set  of  observations  made  upon  a  certain 
light-source.  Assume  that  from  photometric  measurements  the 
following  values  have  been  obtained : 

Elevation  in  degrees.  Intensities  in  candles. 


8s 

87 

75 

6s 

76 

55 

67 

45 

56 

35 

44 

25 

35 

15 

25 

S  o 

From  these  values  the  mean  hemispherical  intensity  is  cal¬ 
culated  as  follows : 

The  heel  of  the  “slide”  is  placed  at  the  observed  value  of  the 
intensity  in  the  8s-deg.  section.  That  is  to  say,  the  starting 
point  is  the  value  87,  on  the  lower  scale  marked  85,  at  which 
point  the  edge  of  the  slide  is  to  be  placed.  The  “runner”  is 
now  placed  opposite  the  value  83  in  the  75-deg.  section.  The 
“slide”  is  now  moved  backward  until  the  zero  position  of  the 
65-deg.  section  is  opposite  the  line  on  the  “runner.”  While  the 
“slide”  remains  in  this  position,  the  “runner”  is  brought  forward 
until  it  is  opposite  the  value  76  in  the  65-deg.  section.  With  the 
“runner”  stationary,  the  “slide”  is  moved  backward  until  the 
zero  position  of  the  55-deg.  section  is  opposite  the  line  on  the 
“runner.”  The  “slide”  is  then  held  stationary  while  the  “run¬ 
ner”  is  placed  opposite  the  value  67  in  the  55-deg.  section.  This 
process  is  continued  until  all  of  the  observations  have  been  added 
mechanically  upon  the  upper  scale  to  indicate  the  mean  hemis¬ 
pherical  intensity,  which,  in  this  case,  is  equal  to  65  candles. 
The  time  required  for  all  of  the  manipulations  here  outlined  is 
about  40  seconds. 

It  is  doubtful  whether  any  graphical  diagram  can  be  con¬ 
structed  for  obtaining  the  mean  hemispherical  candle-power  in 
such  a  short  time  as  noted  above.  Nevertheless,  the  author  has 
endeavored  to  simplify  the  graphical  determination  of  the  mean 
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intensity,  because  for  practical  purposes  the  Kennelly  diagram 
is  too  complicated,  in  that  it  necessitates  a  large  subdivision  of 
the  polar  candle-power  curve.  The  following  results  were 
obtained : 

The  curve  marked  i',  2',  .  .  .  9',  in  Fig.  2,  represents  one 
quadrant  of  the  polar-candle-power  curve  of  a  certain  light- 
source.  If  the  points  i',  2'  .  .  .  9'  be  projected  on  to  the  hori¬ 
zontal  line  the  sum  of  the  lengths  01,  02,  ...  09,  multiplied  by 


Water  Power  Possibilities  at  Muscle  Shoals, 
on  Tennessee  River. 

By  S.  Mays  Ball. 

There  are  three  great  levels  or  elevations  on  the  Tennessee 
Ri’.er  caused  by  the  crossing  of  three  ledges  of  rock,  one  at 
Colbert  Shoals,  another  at  Muscle  Shoals  and  the  third  in  the 
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the  factor  ir  ^  18  gives  the  mean  hemispherical  intensity  drawn 
to  the  same  scale  as  the  polar-candle-power  curve. 

That  the  relation  outlined  here  is  correct  may  be  demon¬ 
strated  in  the  following  manner: 

Referring  to  Fig.  3,  cc  is  a  portion  of  the  polar-candle-power 
curve,  of  which  the  mean  intensity  within  zone  a  can  be  rep¬ 
resented  by  I.  The  value  0'i'  =  /  (cos^t  —  cos^i)  is  the 
amount  that  the  intensity  /  contributes  to  the  mean  intensity. 
Moreover,  O' i' =  0"  i" cos 0' ;  o"l"  =  /a  if  the  line  O"  i"  be 


FIG.  2. — GRAPHICAL  DETERMINATION  OF  MEAN  SPHERICAL  INTENSITY. 

substituted  for  the  arc  O"  i",  which  is  permissible  since  the 
angle  a  is  negligibly  small.  If  az=.  JL-i-  x,  where  x  is  the  num¬ 
ber  of  parts  in  the  quadrant  0"  i"  becomes  equal  to  ,  and 
O'  1"  =  cos  ^1,  since  angle  =  angle  •t>  and  7  cos  <t>  =  01, 

o'i'= 

2x 

Instead  of  summing  up  all  of  the  sections  as  is  required  in  the 
Kennelly  digram  it  is  necessary  merely  to  add  all  of  the  0  i 


values  and  to  multiply  the  values  thus  obtained  by  the  factor 

^in  order  to  determine  the  mean  hemispherical  intensity.  It  is 

believed  that  a  further  simplification  of  the  graphical  determi¬ 
nation  is  not  possible. 


mountain  section  of  the  river  below  Chattanooga.  From  Col¬ 
bert  Shoals  to  Paducah  the  river  falls  0.374' ft.  P^r  mile.  From 
the  head  of  Muscle  Shoals  Canal  to  Colbert  Shoals  the  distance 
is  about  60  miles  and  the  fall  of  the  river  is  2.73  ft.  per  mile. 
From  Knoxville  to  Chattanooga  the  distance  is  138  miles  and 
the  fall  per  mile  is  0.956  ft.  These  great  rock  obstructions 
dam  the  water  at  these  points  and  check  its  swift  flow  to  the 
channel  of  the  Mississippi  which  would  otherwise  prevent  all 
navigation.  These  conditions  create  the  necessity  for  main¬ 
taining  these  barriers  at  their  present  height  and  for  making 
the  river  above  them  navigable  by  means  of  locks  and  dams. 

That  part  of  the  Tennessee  River  from  Brown’s  Island  to 
Florence,  Ala.,  has  peculiar  features.  It  covers  a  distance  of  31 
miles,  of  which  18  miles  are  included  in  the  Muscle  Shoals 
Canal,  which  is  separated  into  two  sections  by  an  open  river 
channel  of  about  eight  miles.  This  section  is  on  the  southern 
border  of  the  river.  At  Locks  A  and  B  the  canal  is  3J4  miles 
long.  The  section  on  the  northern  border  of  the  river  is  14J4 
miles  long  from  Lock  No.  i  to  Lock  No.  9.  From  Lock  9  to 
Florence  is  about  7  miles.  In  this  reach  of  the  open  river  an 
obstruction,  called  the  Little  Muscle  Shoals,  dams  up  the  water 
in  a  deep  pool  that  extends  one  mile  below  Lock  No.  9.  On 
Little  Muscle  Shoals  a  series  of  islands  extends  parallel  to  the 
northern  shore  of  the  river,  from  this  pool  to  Florence,  with 
short  intervals  between  them.  Between  this  chain  of  islands 
and  the  northern  bank  of  the  river  is  a  shallow,  swift  channel 
about  six  miles  long  through  which  steamboats  ascend  to 
Lock  No.  9  of  the  canal. 

Between  Lock  No.  i  and  Florence,  Ala.,  is  a  continuous  rock 
formation  with  a  fall  of  84  ft.  for  a  distance  of  21  miles.  The 
depth  of  water  on  the  shoals,  at  the  lowest  tides  in  the  river, 
forbids  any  navigation  that  requires  more  than  15  in.  of  water. 
The  Tennessee  River  spreads  out  over  these  shoals  to  an  aver¬ 
age  width  of  more  than  a  mile  and  is  intercepted  by  islets  and 
projections  of  rock,  between  which  it  flows  in  swift  currents. 
The  highest  of  these  islets  is  about  15  ft.  above  the  surface  of 
the  water  and  is  covered  in  the  highest  stages  of  the  river 
floods.  The  projections  of  rock  would  probably  average  3  ft. 
above  the  lowest  stage  of  water.  The  general  surface  of  the 
water  on  these  shoals  is  comparatively  smooth  and  of  even 
depth,  with  no  deep  fissures  to  interfere  with  the  building  of 
dams  at  any  location  that  may  be  selected.  The  islets  and  pro¬ 
jecting  rocks  can  be  taken  into  the  structure  of  the  dams  at  a 
considerable  advantage  in  the  cost  of  such  works.  This  section 
of  the  Tennessee  River  is  through  a  fertile  and  beautiful  up¬ 
land,  presenting  on  both  sides  bluffs  of  rock  of  strong  texture 
that  afford  very  extensive  and  excellent  quarries  of  stone  for 
all  structural  purposes,  while  the  rocks  for  the  rougher  work  on 
dam  construction  are  abundantly  supplied  in  the  bed  of  the 
river.  Sand  and  clay  are  easily  in  reach  of  these  shoals  by 
water  or  land  transportation. 

At  Clifton,  on  the  Tennessee  River,  some  40  miles  below  Flor¬ 
ence,  ledges  of  rocks  are  found  that  are  of  great  value  for  the 
production  of  Portland  cement.  This  cement  is  also  produced 
in  the  cheapest  and  best  form  on  the  affluents  of  the  .Alabama 
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River,  which  is  within  150  miles  of  Muscle  Shoals  by  railroad. 

To  quote  the  language  of  one  of  the  ablest  of  American  en¬ 
gineers,  who  has  examined  and  surveyed  these  shoals  for 
private  parties :  “There  is  no  place  in  the  world  where  greater 
advantages  are  to  be  found  for  the  harnessing  of  water  power 
for  the  uses  of  industry,  or  where  there  is  greater  power  await¬ 
ing  development,  within  reach  of  the  seaboard  by  water  and 
rail  transportation,  than  at  Muscle  Shoals.”  Another  able  and 
practical  man,  who  has  been  employed  for  15  years  in  govern¬ 
ment  works  at  these  shoals  and  at  other  places  along  the  whole 
line  of  the  Tennessee  River,  states  his  opinion  of  its  value  for 
water  power  in  terms  quite  as  strong. 

Mr.  F.  H.  Newell,  chief  engineer,  made  a  report  of  this  water 
power  to  the  director  of  the  United  States  Geological  Survey 
a  short  time  ago  and  the  following  data  are  based  on  that  re¬ 
port  : 

The  shoals  are  a  succession  of  cascades  amid  many  islands  in 
a  river  bed  varying  in  width  from  a  half  mile  to  three  miles. 
The  difference  between  high  and  low  water  is  only  5  ft.  or  6  ft, 
corresponding  to  a  rise  of  50  ft.  at  Chattanooga.  Beginning 
at  Browns  Ferry,  12  miles  below  Decatur,  Ala.,  the  river  has 
the  following  falls;  From  Browns  Ferry  to  the  mouth  of 
Elk  River  the  fall  is  26  ft.  in  ii  miles.  This  is  known  as  Elk 
River  Shoals.  Its  most  precipitous  part  is  at  the  lower  end, 
where  there  is  a  fall  of  16.5  ft  in  about  4  miles.  From  the 
mouth  of  Elk  River  to  the  head  of  Muscle  Shoals,  a  distance 
of  5  miles,  there  is  a  fall  of  only  2  ft  From  the  head  of  Muscle 


a  distance  of  14  miles.  The  bed  rock  of  Elk  River  Shoals  is 
carboniferous  limestone;  that  of  Muscle  Shoals  is  a  hard 
siliceous  rock  of  dark  color  and  flinty  structure. 

The  foregoing  figures  assume  that  the  total  fall  in  each  case 
can  be  utilized.  While  this  assumption  is  not  correct,  it  stands 
as  an  offset  to  the  assumption  that  the  water  supply  available 
will  be  as  low  as  the  minimum  discharge  at  Chattanooga,  200 
miles  above.  The  drainage  area  above  Chattanooga  is  21418 
sq.  miles,  while  the  drainage  area  ?bove  the  shoals  under  con¬ 
sideration  is  about  29,000  sq.  miles.  It  may,  therefore,  be  as¬ 
sumed  safely  that  the  actual  power  available  is  greater  than 
that  shown  by  the  figures  given. 

In  this  distance  of  miles  seven  dams,  2  miles  apart, 

can  be  constructed  between  Lock  No.  i  and  Lock  No.  9  on  the 
Muscle  Shoals  proper.  If  tfeese  dams  are  only  15  ft.  high  they 
would  give  each  7285  hp  daily  at  low  water  and  14,266  hp 
at  the  annual  minimum  average  flow  of  the  Tennessee  River. 
Apparently  there  is  no  physical  reason  why  dams  may  not 
be  less  than  two  miles  apart.  In  the  greatest  floods  the  water 
rises  not  more  than  6  ft  ori  these  shoals  at  the  times  when  the 
rise  at  Chattanooga  is  as  4huch  as  50  ft.  The  intervals  be¬ 
tween  the  dams  need  not  be  greater,  as  a  rule,  than  the  distance 
required  to  prevent  machinery  from  being  flooded  by  the  back 
water  from  dams  below  them. 

Taking  99,875  hp  as  the  daily  capacity  of  the  river  at  Muscle 
Shoals  in  average  years  and  computing  its  value  at  the  annual 
cost  of  horse-power  generated  by  steam  at  Ensley  or  Birming¬ 
ham,  Ala.,  the  saving  in  the 
cost  of  water  power  at  Muscle 
Shoals  almost  exceeds  belief. 
The  cost  of  a  horse-power  gen¬ 
erated  by  steam  at  the  places 
where  the  coal  mines  are  in 
sight  of  the  engines  and  with 
the  best  equipment  for  good  re¬ 
sults,  is  an  average  of  $30  per 
annum  for  each  horse-power. 
At  this  rate,  the  51,000  hp  fur¬ 
nished  at  Muscle  Shoals  daily 
at  the  lowest  stage  of  water 
would  cost  $1,530,000  per  an¬ 
num  and  the  99,875  hp  fur¬ 
nished  at 
stage  of 
$2,996,250 
by  steam 


Shoals  to  Bainbridge  the  fall  is  85  ft.  in  17  miles,  and  is  known 
as  Muscle  Shoals.  From  Bainbridge  to  Florence  the  fall  is 
23  ft.  in  7  miles,  and  is  known  as  Little  Muscle  Shoals.  From 
Florence  to  the  head  of  Colbert  Shoals  the  fall  is  3  ft.  in  ii 
miles.  From  the  head  of  the  Colbert  Shoals  to  Waterloo  the 
fall  is  21  ft.  in  6  miles. 

The  total  fall  from  Browns  Ferry  to  Waterloo  is,  therefore, 
160  ft.  in  a  distance  of  57  miles.  Sixteen  miles  of  the  distance. 


ESTIMATED  MINIMUM  NET  HORSEPOWER  OF  TENNESSEE 
RIVER  IN  ALABAMA  ON  TURBINES  REALIZING  80 
PER  CENT  OF  THE  THEORETICAL  POWER. 

Minimum  Minimum 

Fall  in  net  power  net  power 

Shoals.  feet  driest  years.  average  years. 

Elk  River .  a6  15,600  30,S50 

MuKle  .  8$  51,000  99.87s 

Little*  Muscle .  33  13,800  >7.035 

Colbert  .  21  13,600  >4.675 


however,  has  a  fall  of  only  5  ft.,  leaving  a  fall  of  155  ft.  in  the 
41  miles  that  cover  the  four  shoals  mentioned.  The  shoals  are 
really  more  precipitous  than  the  foregoing  figures  would  indi¬ 
cate.  For  instance,  84.6  ft.  of  the  fall  at  Muscle  Shoals  is  in 


the  annual  average 
water  would  cost 
if  it  were  produced 
in  the  Birmingham 
district,  which  is  the  best  in  the 
South.  This  estimate  of  cost 
includes  only  the  generation  of 
a  horse-power  by  steam  and  its 
application  to  the  machinery  to 
be  operated. 

Seven  dams,  even  at  a  cost  of  $1,000,000  each,  would  create 
daily  99,875  hp.  If  the  rate  of  interest  on  the  investment  and  all 
possible  wear  and  tear  of  the  dam  and  the  machinery  to  trans¬ 
mit  the  energy  into  manufacturing  establishments  should  be 
estimated  at  the  rate  of  10  per  cent  per  annum,  the  annual  cost 
of  the  99,875  hp  generated  and  transmitted  at  Muscle  Shoals 
by  seven  dams  would  be  the  gross  sum  of  $700,000.  The  an¬ 
nual  cost  of  generating  and  transmitting  99,875  hp  at  the  great 
coal  centers  named  would  be  $2,990,250;  the  saving  in  favor  of 
the  water  power  would  be  60  per  cent. 

Attracted  by  the  convenience  of  excellent  facilities  in  the 
location  and  the  cheap  and  abundant  material  for  boat  build¬ 
ing  and  for  the  manufacture  of  all  machinery,  tools  and  imple¬ 
ments,  also  material  needed  in  public  works  in  river  improve¬ 
ments,  there  has  grown  up  at  Lock  No.  6  an  establishment  for 
such  purposes  which  is  only  the  nucleus  of  a  much  more  ex¬ 
tensive  and  useful  development  of  government  works  at  that 
place. 

Congress  granted  to  the  Muscle  Shoals  Power  Company 
March  3.  1899,  the  right  to  erect,  construct,  operate  and  main¬ 
tain  inlet  and  outlet  races  or  canals  and  a  power  station  or 
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stations  at  a  point  or  points  at  or  near  the  Muscle  Shoals  in 
Tennessee  River  and  to  make  such  other  improvements  as  may 
be  necessary  within  such  limits  for  the  development  of  water 
power  and  transmission  of  the  same,  provided  that  said  con¬ 
struction  does  not  in  any  way  interfere  with  the  Muscle  Shoals 
Canal  or  with  navigation  of  said  river.  It  is  understood  that 
the  Federal  government  has  no  right  or  interest  in  the  water 
power  that  can  be  generated  at  the  Muscle  Shoals  aside  from 
its  control  over  the  waterway  for  purposes  of  navigation  and 
its  ownership  of  the  canal  property.  The  government  is  now 
busily  at  work  and  has  near  completion  a  canal  around  most  of 
the  obstructions  here  noted. 

A  power  company,  at  the  head  of  which  is  Col.  J.  W.  Worth¬ 
ington,  of  Sheffield,  Ala.,  owns  and  is  now  developing  some  of 
the  power  on  the  Tennessee  River  at  Muscle  Shoals.  In  addi¬ 
tion  there  is  projected  a  great  fertilizer  plant  to  be  operated 
electrically  in  the  manufacture  of  a  new  fertilizing  product 
known  as  cyanamid,  which  is  lime-nitrogen,  the  nitrogen  being 
extracted  from  the  air,  but  not  electrically.  The  American 
Cyanamid  Company,  with  headquarters  in  New  York  and  offices 
also  in  Nashville,  Tenn.,  is  constructing  an  initial  plant  on 
the  Canadian  side  of  the  Niagara  River,  after  the  completion 
of  which  work  is  to  begin  on  the  plant  at  Muscle  Shoals. 


Our  Antiquated  Patent  System. 

By  Ludwig  Gutmann. 

In  the  furtherance  of  national  .^trade  expansion,  domestic 
and  foreign,  it  becomes  essential  m^ave  a  clear  understanding 
of  factors  which  vitally  influence  American  industries.  It  will 
be  readily  conceded  that  the  most  vital  one  is  security  “at 
home,”  for  the  development  and  prosperity  of  any  industry  are 
hazarded  when  they  are  not  permitted  to  go  on  peaceably.  The 
first  thing  to  do  is  to  obtain  a  proper  understanding  of  the 
effectiveness,  or  the  reverse,  of  the  protection  of  commercial 
rights. 

During  the  first  five  years  of  the  United  States  Patent  Office 
the  average  number  of  patents  issued  yer  year  was  below  20, 
while  during  the  last  five  years  it  has  averaged  30,000  annually. 
The  act  of  filing  application  for  an  invention  in  Washington 
is  now  one  of  self-defense.  It  is  necessary  in  order  to  prevent 
others  from  interfering  in  the  manufacture  of  one’s  own  in¬ 
vention. 

Courts  have  ruled  time  and  again  in  favor  of  the  inventor 
who  applied  for  a  patent  for  a  given  invention,  and  against  the 
one  who  used  the  same  invention  without  putting  it  on  record. 
It  is  argued  that  the  former  knew  the  value  of  the  improve¬ 
ment,  while  the  latter  did  not. 

In  the  beginning  most  patents  were'  fundamental  in  nature, 
or  were  for  devices  and  methods  differing  considerably  from 
the  practice  then  in  vogue;  to-day,  from  i  to  3  per  cent  only 
may  be  fundamental,  the  rest  being  supplemental  or  detail 
patents,  many  of  them  for  constructions  differing  so  trivially 
from  the  prior  art  that  a  patent  should  be  refused.  The  lat¬ 
ter  are  “factory  made”  by  dependent  inventors  for  the  sole 
benefit  of  their  employers. 

The  bulk  of  the  business  is  managed  by  men  who  have  the 
ability  to  convince  our  lawmakers  of  the  necessity  for  flexi¬ 
ble  laws  adapted  to  their  needs. 

The  right  that  a  patent  (good,  bad  or  indifferent)  conveys  at 
the  present  day  is  not  its  intrinsic  value,  but  that  which  the 
financial  backing  and  influence  of  the  owner  is  capable  of 
securing  for  it. 

Formerly  no  industries,  or  but  very  few,  were  protected  by 
patents;  now  everything  is  patented.  In  connection  with  the 
struggle  which  has  been  going  on  for  years,  the  impression  pre¬ 
vails  that  the  only  persons  affected  by  patent  laws  are  inven¬ 
tors.  This  is  an  erroneous  view,  since  courts  have  ruled  that 
damages  may  be  collected  from  the  users  of  patented  devices 
unlawfully  made.  Hence,  anybody  using  a  patented  article 
should  be  interested  in  patent  laws. 

Viewing,  in  a  general  way,  the  industries  to  ascertain  the 


capital  invested  in  patented  articles,  we  arrive  at  stupendous 
figures.  It  is  but  necessary  to  enumerate  a  few  of  these  indus¬ 
tries — those  connected  with  the  locomotive,  telegraph,  tele¬ 
phone,  electricity,  steam,  hydraulics  and  mining. 

Instead  of  examining  the  subject  from  this  point  of  view,  it 
may  be  approached  from  a  diametrically  opposite  one,  namely, 
with  respect  to  the  industries  or  vocations  which  require  na 
patented  articles.  For  instance,  at  first  thought  we  may  believe 
a  physician,  a  banker,  a  dry-goods  store,  a  washer-woman,  a 
janitor  or  a  seamstress,  to  be  independent  of  patented  devices. 
On  closer  inspection  we  find  that  the  physician  uses  an  automo¬ 
bile,  operating  chairs  and  implements,  proprietary  medicines, 
electrical  instruments,  all  covered  by  patents ;  the  banker  has 
the  time-lock  safe,  the  loose-leaf  ledger,  the  adding  machine; 
the  dry-goods  store  uses  similar  patented  articles  and  many 
more,  such  as  the  time  register,  elevators,  cash  and  package 
carriers ;  the  washer-woman  has  her  patented  washing  machine, 
wringer,  soap,  starch  and  irons;  the  janitor  his  lawn  mower 
and  the  seamstress  the  sewing  machine,  needles,  thread,  etc. 
It  will  be  seen  that  the  inventor  has  been  busy  in  all  fields. 

While  it  may  be  obvious  to  many  that  manufacturers  are  in¬ 
terested  in  patent  laws  and  that  users  would  not  be  indifferent 
were  they  aware  that  they  might  be  involved  in  a  suit,  it  is  not 
generally  known  that  the  influence  goes  deeper  into  every¬ 
day  life,  affecting  even  the  ordinary  workingman.  To  show 
this  more  forcibly,  the  following  conversation,  which  recently 
occurred,  is  repeated :  “Mr.  Jones,  are  you  interested  in  patent 
laws?”  “No,  not  particularly.”  “Would  you  not  like  to  see  better 
laws  enacted?”  “Yes,  on  general  principles,  but  as  superinten¬ 
dent  I  have  very  little  time  to  devote  to  inventing,  and  besides 
I  am  not  much  of  an  inventor.”  “Has  your  firm  ever  been  in¬ 
volved  in  patent  suits?”  “Yes,  we  had  several.  One  suit 
lasted  five  years.”  “Did  you  lose  much  money?”  “We  lost, 
of  course,  although  the  complainant’s  case  was  finally  dis¬ 
missed.  We  had  heavy  legal  expenses  and  the  department  in¬ 
volved  was  practically  shut  down.”  “Were  it  not  for  this  suit 
would  your  business  have  been  larger?”  “Yes,  I  am  sure  we 
would  have  employed  at  least  twice  the  present  help,  as  we 
practically  abandoned  the  industry  until  the  suit  was  settled. 
I  certainly  never  looked  at  the  patent  situation  from  this  point 
of  view.” 

The  popular  belief  that  only  inventors  are  concerned  in 
patents  is,  therefore,  shortsighted  and  is  evidently  due  to  the 
fact  that  they,  as  originators,  are  vitally  interested.  Bad  laws 
and  modern  business  methods  act  on  the  independent  inventor 
just  as  the  hunter  on  the  birds  of  the  forest.  As  the  birds 
leave  for  places  of  safety,  so  inventors  are  compelled  to  aban¬ 
don  those  branches  of  engineering  or  fields  of  invention  where 
monopolies  are  most  oppressive,  and  are  forced  to  go  into 
fields  in  which  there  are  no  monopolistic  combinations,  or  in 
which  large  capital  has  not  yet  become  interested. 

The  less  expensive  patented  devices  have  been  sought  after 
and  manufactured  by  the  small  or  average  capitalist,  but  thou¬ 
sands  have  found  to  their  sorrow  that  although  the  product 
and  sales  are  good,  the  defective  patent  laws  and  aggressive 
business  methods  make  the  small  legitimate  business  unprofit¬ 
able  and  a  heavy  burden  to  carry. 

Such  conditions  and  injustices  shorten  the  lives  of  these  vic¬ 
tims,  cause  “brain-fag”  and  “Americanitis.”  All  this  is  the  out¬ 
come  of  non-progressive,  unsuitable,  fossilized  law. 

In  1790  and  1793  the  power  to  judge  the  validity  of  patents 
was  unfortunately  delegated  to  the  District  Courts,  and  the 
transfer  to  the  Circuit  Court  has  in  no  way  modified  the  evil. 
We  have  had  over  a  hundred  years  of  misery  from  this  prac¬ 
tice  and  still  it  prevails.  Look  at  the  benefactors  of  this  nation 
and  of  their  works,  such  as  Eli  Whitney,  Goodyear,  Morse  and 
others,  and  read  the  record  of  their  struggles,  the  undeserved 
hardships  of  these  noble  workers.  Although  an  example  of 
patience  and  forbearance,  Whitney  refers  in  some  of  his  corre¬ 
spondence  to  “defective  patent  laws.” 

When  the  statute  was  created  the  judges  knew  almost  as 
much  about  the  sciences  as  anyone;  the  telegraph,  the  electrical 
and  kindred  industries  did  not  exist ;  electrical  phenomena 
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were  studied  with  bottles  and  cat  skins.  With  the  issue  of  less 
than  20  patents  a  year,  there  was  no  inconsistency  in  bringing 
patent  suits  before  these  courts.  To-day  the  situation  is  wholly 
different.  Our  courts,  already  overcrowded  with  work,  are 
compelled  to  hear  and  decide  technical  cases,  whether  they  com¬ 
prehend  them  or  not.  The  sciences  have  made  enormous 
strides,  while  judges  (unless  they  have  followed  an  engineer¬ 
ing  course,  which  not  l  per  cent  have  done)  have  no  conception 
of  technical  intricacies  and  the  application  of  theories  to  de¬ 
signs. 

No  manufacturer  would  be  willing  to  leave  the  decision  of 
infringement  of  a  product  to  a  university  student  having  had  a 
few  years’  study  in  the  scientific  course,  yet  the  laws  compel 
him  to  take  his  technical  suits  into  the  civil  courts.  Here  we 
find  the  engineer  and  the  scientist,  after  devoting  years  of 
study  to  a  specific  branch  and  using  such  devices  as  the  Zeuner, 
vector,  circle  and  other  diagrams,  graphic  and  analytical  meth¬ 
ods  to  obtain  their  results  (means  incomprehensible  to  any 
court),  being  judged  by  a  man  whose  knowledge  along  these 
lines  falls  far  below  that  of  the  young  student.  Think  of  the 
absurdity  of  requiring  a  scientist  or  engineer  to  present  his 
work  before  a  man  with  perhaps  no  knowledge  on  the  subject, 
and  certainly  with  no  experience,  to  have  "judgment”  passed 
upon  it. 

While  manufacturers  pay  their  specialists,  chemists  or  engi¬ 
neers  large  salaries,  they  are  forced  to  submit  their  product 
(in  case  of  dispute),  involving  thousands  of  dollars  and  the 
welfare  of  hundreds  of  employees,  to  the  judgment  of  a  man 
who  has  formed  his  opinion  solely  from  the  arguments  of  ex¬ 
perts  who  have,  perhaps,  distorted  the  truth  in  the  interest  of 
their  clients. 

In  ordinary,  every-day  dealings,  in  buying  a  house,  a  horse 
or  a  piano,  one  would  consult  a  person  who  has  had  experi¬ 
ence,  not  one  to  whom  the  matter  must  first  be  explained. 

In  these  days,  when  30,000  patents  are  issued  yearly,  when 
from  300,000  to  500,000  patents  are  in  force,  when  all  indus¬ 
tries  are  dependent  on  them,  are  we  not  entitled  to  special 

courts  and  laws  adapted  to  present  needs?  Would  it  not  be 

better  to  establish  technical  courts  in  Washington  and  else¬ 

where,  having  the  Commissioner  of  Patents  as  head  or  advisory 
chief  and  a  staff  of  judges  consisting  of  former  examiners? 
Even  were  the  fees  raised,  suits  would  be  greatly  reduced  in 
cost  because  the  cases  would  be  decided  in  less  than  one-quar¬ 
ter  of  the  time  and  the  finding  would  be  sensible.  The  courts 
would  simply  require  facts  and  not  long-winded  technical  ex¬ 
planations  from  numerous  experts.  Arguments  would,  of 
course,  be  heard,  but  in  case  of  difference  of  opinion,  the  court 
would  dictate  the  nature  of  the  test  to  be  made  instead  of,  as  at 
present,  being  bamboozled  by  cunning  experts  who  prepare 
tests  in  favor  of  their  side. 

It  is  generally  conceded  among  manufacturers  and  inventors 
that  the  present  cost  of  defending  one’s  rights  is  not  only  ex¬ 
cessive,  but  actually  prohibitive,  except  to  large  corporations, 
and  that  the  decisions  are  generally  disgustingly  unsatisfactory. 
Many  decisions  rendered  in  the  last  few  years  on  technical  sub¬ 
jects  are  absurd  in  the  extreme,  as  is  well  known,  especially  in 
the  electrical  profession;  they  are  travesties  on  sound  reason¬ 
ing  and  judgment  and  monuments  to  fossilized  laws  and  cus¬ 
toms. 

We  need  progressive  and  flexible  laws,  and  to  obtain  these 
a  permanent  commission  should  be  appointed  to  formulate 
them.  Prominent  independent  inventors  would  be  best  suited 
to  co-operate  with  the  Commissioner  of  Patents  and  Congress, 
because  they  have  had  practical  experience  under  the  present 
laws. 

The  question  has  been  agptated  whether  engineers  should  be 
active  in  public  affairs.  They  might,  of  course,  hold  public 
positions  if  they  would  take  an  active  interest  in  the  issues  in¬ 
volved,  but  could  not  expect  consideration  if  passively  viewing 
these  issues  from  a  distance.  The  holding  of  such  an  office 
should  depend  upon  one’s  fitness  and  executive  ability. 

The  patent  law  situation  is  an  example  and  at  the  same  time 
an  opportunity.  So  far,  lawyers  and  Congress  have  prepared 


our  laws  for  us,  because  we  did  not  trouble  ourselves  about 
them.  They  did  their  best  according  to  their  knowledge  of  the 
conditions.  It  is  impossible  for  Congress  to  foretell  the  bene¬ 
ficial  or  detrimental  results  of  any  law  enacted.  It  devolves 
then  upon  those  concerned  in  patents  (in  this  country,  where 
the  laws  are  made  by  the  people)  to  make  their  own  laws,  and 
see  to  it  that  their  cause  is  represented  in  Washington. 

The  action  should  be  unanimous.  Organized  inventors, 
scientific,  engineering  and  manufacturing  societies  should  join 
in  the  movement  by  passing  suitable  resolutions  demanding 
better  patent  laws  and  a  permanent  commission,  following  up 
their  resolutions  by  letters  to  their  Congressmen  and  Senators. 

The  following  resolution  has  been  passed  by  one  national 
electrical  association  and  will  be  considered  at  the  next  regu¬ 
lar  meeting  by  two  others : 

‘‘Whereas,  it  has  been  found  that  our  patent  laws  are  inade¬ 
quate  for  present  needs,  and  whereas,  they  are  the  cause  to  a 
considerable  extent  of  hardship  and  loss  to  manufacturers  and 
individuals,  be  it  resolved  that  we  .  .  .  (in  convention 

assembled)  herewith  express  our  sympathy  with  this  movement 
and  with  any  step  taken  that  will  bring  this  matter  before  the 
proper  department  of  our  National  Government  and  legislative 
bodies  for  their  consideration  and  action.” 

The  American  character,  just,  generous  and  even  lavish  in 
its  recognition  of  and  compensation  for  merit,  is  restrained  by 
antiquated  laws  and  customs  when  the  work  of  national  bene¬ 
factors  through  commercial  or  domestic  channels  is  at  issue. 

Manufacture  of  Tantalum  Metal. 

A  patent  granted  Nov.  24  to  Werner  von  Bolton,  of  Charlot- 
tenburg,  Germany,  on  an  application  filed  Jan.  25,  1904,  de¬ 
scribes  a  process  for  making  homogeneous  tantalum  metal. 
The  metal  is  first  obtained  in  the  form  of  a  powder  by  the 
usual  process.  The  powder  is  then  compressed  in  the  form  of 
a  bar  or  rod  which  is  placed  on  a  plate  of  tantalum  metal  which 
forms  one  electrode  of  a  direct-current  circuit ;  the  other  connec¬ 
tion  to  the  circuit  is  by  means  of  an  electrode  of  tantalum 
which,  after  being  brought  into  contact  with  the  bar  or  rod,  is 
slightly  removed,  whereby  an  arc  is  formed  in  which  the  body 
of  metal  powder  gradually  melts,  the  molten  metal  remaining 
on  the  plate.  If  all  impurities  are  kept  away  during  the  fusing 
process  it  is  stated  that  tantalum  metal  may  be  thus  obtained 
which  will  have  such  a  high  degree  of  ductility  that  it  can  be 
rolled  into  very  fine  sheets  and  drawn  into  the  finest  of  wires. 

Enclosed  Arc-Lamp  Composite  Electrode. 

A  patent,  issued  Nov.  24  to  H.  S.  Hatfield  and  F.  M.  Lewis, 
of  Brighton,  England,  describes  an  enclosed  arc-lamp  composite 
electrode.  It  is  stated  that  heretofore  it  has  been  found  im¬ 
possible  to  burn  such  electrodes  in  an  enclosed  globe  owing 
to  the  large  amount  of  vapor  emitting,  which  condenses  on  the 
enclosing  globe,  and  also  for  the  reason  that  the  arc  is  so  un¬ 
steady  as  to  fail  to  meet  present-day  requirements.  It  is  stated 
that  the  electrode  described  can  be  used  in  an  arc  lamp 
of  the  enclosed  type  without  interfering  with  the  steadiness  of 
the  light.  The  process  of  manufacture  consists  in  adding  to 
the  well-known  arc-lamp  electrode,  which  consists  of  75  per 
cent  of  pure  carbon  and  25  per  cent  of  calcium  fluoride,  silicon 
in  the  form  of  carborundum  to  the  extent  of  5  or  10  per  cent. 
Silica  and  silicates  do  not  produce  the  required  result,  for  the 
reason  that  these  compounds  are  not  decomposed  at  the  tem¬ 
perature  of  the  arc,  and  the  good  result  secured  from  the  use 
of  carborundum  is  due  to  the  fact  that  it  supplies  silicon  vapor 
to  the  arc.  Since  the  combination  of  calcium  fluoride  and  car¬ 
borundum  requires  a  high  temperature  to  fuse  properly,  there 
is  apt  to  be  an  accumulation  on  the  electrodes,  and  to  obviate 
this  it  is  advantageous  to  add  a  flux,  such  as  the  fluorides  of 
barium,  magnesium  or  strontium,  cryolite  or  burnt  clay. 
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Gasoline  Plant  Competition. 

Since  the  tungsten  lamp  has  come,  there  has  been  a  steady 
changing  over  of  old  gasoline  lighting  plants  to  electric  light¬ 
ing  in  all  parts  of  the  country.  At  State  conventions  reports 
have  come  in  by  the  score  as  to  this.  To  the  old  arguments  of 


FOR  SALE  CHEAP 

Pitner  Gasoline  Lighting  Plant 
— Second*hand,  only  used  a 
few  months. 

Superior  Water,  Light  Power  Co. 

NEWSPAPER  ADVERTISEMENT. 

danger  and  nuisance  which  have  been  legitimately  urged  against 
gasoline  plants,  there  is  the  new  argument  of  reduced  cost  of 
electric  lighting.  One  of  the  methods  used  by  the  Superior 
Water,  Light  &  Power  Company,  of  Superior,  Wis.,  is  indicated 
by  the  advertisement,  which  is  reproduced  herewith,  offering  a 
gasoline  plant  for  sale  cheap. 

Renting  10,000  Irons  in  Chicago. 


without  tedious  soliciting.  The  iron-loaning  plan  originated  in 
Los  Angeles  several  years  ago,  where  it  has  been  applied  with 
great  success.  This,  however,  is  the  largest  undertaking  of  the 
kind  up  to  date. 

Popularizing  Domestic  Electric  Appliances 
at  St.  Louis. 

About  three  years  ago,  after  a  careful  investigation  of  elec¬ 
trical  devices,  especially  as  to  their  durability  and  economy, 
the  Union  Electric  Light  &  Power  Company,  of  St.  Louis,  Mo., 


GENERAL  TRIAL  ORDER 

St.  Louis.  Mo . 190.. 

UNION  ELECTRIC  LIGHT  AND  POWER  CO. 

Gentlemen;— You  may  deliver  to  me  the  item  indicated  below  which  I  agree  to 
try  in  the  manner  provided.  If  the  article  meets  with  my  approval,  you  may  charge 

it  to  my  account  at  ($ . )  which  I  may  pay  as  follows:  ($ . )  with  my 

next  monthly  bill  for  current,  and  (S . )  monthly  thereafter  until  fully  paid. 

It  IS  understood  that  if  the  article  is  not  satisfactory  to  me  in  every  way,  I  may 
return  it  and  that  no  charge  will  be  made  for  its  use  or  the  demonstration. 

PLEASE  SEND  BY  YOUR  WAGON  PLEASE  SEND  BY  YOUR  DEMONSTRATOR 

One . Cat.  No . Size . il  One . Cat.  No . Size . 

Article.  I  Article. 

Length  of  trial . Days.  ||  Day . Hour . 

Narne . . . 

Taken  by .  Address . 


FORM  OF  REQUEST  FOR  ELECTRIC  APPLIANCES. 


The  Commonwealth  Edison  Company,  of  Chicago,  as  previ¬ 
ously  noted  in  these  columns,  has  begun  the  distribution  of 
10,000  electric  6-lb.  flatirons  to  its  residence  customers,  on  a 
loan  agreement.  In  carrying  out  the  plan  a  circular  letter  is 
sent  out,  signed  by  the  general  contract  agent,  in  which  the  ad¬ 
vantages  of  the  electric  iron  are  set  forth  in  crisp  sentences. 
This  leter  is  sent  out  to  a'  selected  list  of  residence  consumers 
and  it  is  accompanied  by  a  return  postcard,  without  stamp,  upon 
which  the  customer  can  accept  the  offer  made  in  the  circular 
letter.  This  card  is  reproduced  herewith.  Upon  the  receipt 
of  the  postcard  properly  filled  out  by  a  subscriber,  a  special 
representative  of  the  company  delivers  an  iron  to  the  customer. 


REQUEST  FOR  IRON  AND  LOAN  AGREEMENT 


T"  the  Chicago.  _ _ 190— 

COMMONWEALTH  EDISON  COMPANY. 

'Ediaon  Building,  139  Adanu  SL 

The  undersigned  subscriber  requests  you  to  dettver  an  Electric  Flat  Iron  for  usa 
at  the  premises  below  wtttten,  where  the  subscriber  Is  now  using  electrtetty 
furnished  by  you,  seld  Iron  to  be  loaned  by  the  Company  to  the  subscriber 
for  a  period  of  not  less  than  sbr  months.  In  consIderaUon  of  which  the  subsdrtber 
agrees  to  the  following  rules, 

I.— 'Subgcfiber  aerm  to  b«  rcspointblo  for  toid  iron  »hil«  in  th«  powewiofi  of  tbt  tubgcriber.  ia  a^um  not  to  ocecd 
$4  00.  and  acreea  10  rttura  aaid  iron  to  you  upon  demand  or  if  the  tubacriber  ahould  cease  to  bavc  a  rerular  u«e  for  it.  or  if 
•aid  >ubacriberabottld  vacate  premiact  meoiioacd  aerem.  Subscriber  to  notify  tbe  Company  in  wriiing  of  any  ebance  in 

l.'*'In  coatidcraiion  that  you  will  make  oo  reiital  charge  for  said  iroa  the  gnbecriber  acreet  to  rcaularly  nac  tame 
on  electric  service  tupplied  by  you.  Tbit  agreement  to  be  accepted  by  the  company,  provitioaaliy.  but  to  be  biadibg  oa 
(he  Company  oaly  upon  ict  approval  by  the  properly  auihorited  aceni  or  officer  of  the  compaay. 


Name _ _ _  _ Subscriber. 

Address  .  _ _  _  _ _ 

Source _ Sertel  No.  of  Iron _ _ 

Order  secured  by _ - _ Order  No. _  _ _ 


_ Date  delivered.. 

Appr^vtd  /er  tk«  Ce.n/nny 


FORM  OF  AGREEMENT. 

sees  that  there  is  a  proper  place  to  connect  it,  and  gives  what¬ 
ever  instruction  is  necessary  in  its  use.  In  case  he  hears  of 
neighbors  wishing  irons  he  secures  their  orders  on  the  same 
form  as  above.  At  present  writing  lo  representatives  are  at 
work  distributing  irons. 

The  object  of  this  iron-renting  arrangement  is,  of  course,  to 
increase  the  use  of  electrical  energy  among  the  company's  40,000 
residence  customers.  It  is  a  quick  method  of  introducing  irons 
and  increasing  the  revenue  obtainable  from  residence  customers 


decided  to  purchase  a  line  of  irons  and  to  loan  them  to  its 
customers  for  30  days  without  charge,  leaving  it  entirely  to 


TABLE  I 


Sell- 


Article 


mg 

Price 


3-lb.  Nickel  Smoothing  Iron. 
6  "  Aluminum 

6  '■  Nickel  " 

6  “  Gun  Metal  “ 

8  “  Aluminum 

8  “  Nickel 

8  “  Gun  Metal  “  “ 

12  “  Nickel  Tailors’ Iron . 

IS  “  “  “  “  . 

i8  “  “  “  “  . 


6-in.  Electric  Stoves. 
8  “  “  “  . 


One-half  Pint  Traveler’s  Stove . 1 

Toasters . i 

Portable  Oxidized  Luminous  Radiator,  j 

Permanent  Pendant  Cigar  Lighters . ' 

Intermittent  “  "  "  .  .  . .  1 

“  Table ; 

Shaving  Mugs . 1 

Com  Papers . I 

Nickel  Curling  Iron  Heater . 


12. 7S 
14.00 
15-00 
6.00 
11.25 
14.50 
5-00 
5  00 
18. 


Foot  Warmers. 


Tongs. 


Electric  Vibrator . 

Electric  Hair  Dryer . 

Nickel  French  Hat  Irons . 

Washing  Machine . 

Mission  Portables . 

Sunlight  “  . 

Extension  “  . 

Turn  Down  Lamps  with  4-ft.  Cord,  . . . 

“  “  “  “  6  “  “  ... 

“  “  “  “  8  “  “  ... 


Portable  Vacuum  Cleaner. 


Terms  of  Payment 
After  Trial  and 
Acceptance 


Cash 

with 

Con¬ 

firm¬ 

ing 

Order 


W’ith 

First 

M’thly 

Bill 

For 

Cur’nt 


M  ’thly 
There- 1 
after  ! 
Until  ] 
Paid  I 


lAt  Your 
Dis¬ 
posal 
For 


@25.00 


$2.00; 

2.00 

2.25 
2.25; 
3.00 

3- 25 

3.2s 

4.00; 

4- 75 
6.00; 
6.50; 
2.00 

4  •  25 ; 

5 - so  I 
2.50 
3 . 00  I 
8.50! 

2.50 
2. 75  ‘ 
2.75' 
2 .00  I 
2.7S! 
1 .50! 
i-5oi 
2 .00  I 

.  2.50, 
3-75 
10.00  I 
10.00 
2 .00  j 
1 5 • 00  j 
I.  SO! 
2.00: 
2.00 

1.25 

1.50 
1-65 
I -75 

35-00 


$1.50  30  Days 
2 . 00  30  " 

2 . 00  30  " 

2.00  15  “ 

2.0015  “ 

2 . 00 :1  5  “ 

2 . 00  1 5  “ 

4.00110  “ 

4.00  jio  “ 

4. 00. 10  “ 

4 -25  TO  “ 

2.00,  5  “ 


3- 50; 

4- 50; 
2.501 
2.00! 

5-  00! 


1 .00 
2.00 
1-50  I 
1 .00  I 
I-7S| 
2.50! 
3-75 
10.00 
10.00 
2.00 
15-00 
1-50 


a  .00 
1-75 


32-50 


the  judgment  of  the  consumer  to  decide  whether  the  many 
claims  made  by  the  manufacturers  would  stand  the  test.  The 


result  passed  the  most  sanguine  expectations  of  the  company, 
more  than  3000  families  in  St.  Louis  now  using  electrical  de¬ 
vices  in  their  homes.  Encouraged  by  this  showing,  the  com¬ 
pany  is  sending  out  a  list  of  electrical  devices  to  its  cus¬ 
tomers,  who  are  asked  to  send  for  them  and  to  try  them  whether 
or  not  they  mean  to  retain  them.  These  devices,  the  company 
states,  stand  for  all  that  is  best  in  modern  housekeeping. 
They  are  clean,  cool,  reliable,  durable  and  economical  and  the 
terms  of  payment  and  the  length  of  time  that  they  are  at  the 
disposal  of  the  customer  are  given  in  the  accompanying  tables. 


TABLE  II 


Terms  of  Payment  After 
I  Trial  and  Acceptance 


Article 


i-Pint  Baby  Milk  Warmer. 

I  “  “  “ 

I  “  “  Water  Heater 

i-Quart  “  “  . 

1  “  “  “  . 

2  “  “  . 

1  “  Cereal  Cooker . 

a  “  “  “  . . . . 

8-Cup  Coffee  Percolator. . . 
a-Ouart  Tea  Kettle . 

Chafing  Dish . 

S-inch  Fry  Pan . 

7  “  “  “  . 

10  “  “  “  . 

Broiler . 

Grid . 

Plate  Warmer . 

Oven . 

Black  Waffle  Iron . 

Nickel  “  “  . 

Haating  Pad . 

Sterilizer . 


Selling  I  Cash  i  With  Monthly 

Price  With  First  There- 

Con-  I  Monthly  after 

firming  Bill  for  Until 
Order  Current  Paid 


*5-75 

$3.00 

*2.75 

6.50 

2.50 

2.00 

5.00 

2.50 

2.50 

6.50 

2.50 

2.00 

7.50 

3.00 

2.25 

13.50 

4.50 

4.50 

1500 

6.00 

4.50 

10.50 

.3.50 

3-50 

15.00 

6.00 

4-50 

19.00 

6.50 

6 . 25 

14.00 

6 . 00 

4.00 

10.00 

3.50 

3.25 

14.00 

6.00 

4.00 

13.00 

4.30 

4.25 

6.50 

2.50 

2.00 

8.00 

3  00 

2.50 

14.00 

6.00 

4.00 

15.50 

5.50 

5.00 

16.50 

6.50 

5.00 

20.00 

7.30 

6.25 

30.00 

15.00 

7.50 

7.50 

3.75 

3.75 

10.00 

3.50 

3.25 

6.50 

3.25 

3.25 

10.00 

3.30 

3.25 

12.00 

4.00 

4.00 

14.00 

6.00 

4.00 

30.00 

12.00 

9.00 

35.00 

15.00 

xo.oo 

Any  of  the  articles  listed  in  Table  I  will  be  delivered  to  the 
customer  by  wagon  for  trial  during  the  time  indicated  opposite 
each  item  without  charge  for  delivery,  trial  or  return.  Any 
of  the  articles  listed  in  Table  II  will  be  sent  to  the  home  of 
a  customer  accompanied  by  one  of  the  company’s  lady  demon¬ 
strators,  who  explains  its  use  and  advantages.  Each  device  is 
sent  complete  with  cord  and  plug  ready  to  attach  to  any  incan¬ 
descent  lamp  socket  and  all  are  guaranteed  by  the  company. 
A  copy  of  the  trial  order  is  shown. 


Cost  of  Electric  Energy  in  Six  Medium- 
Sized  Central  Stations. 


In  making  analyses  of  the  cost  of  central-station  operation, 
the  results  obtained  in  the  larger  plants  are  always  of  broad 
interest,  on  account  of  the  resources  of  the  companies  com¬ 
manding  a  thorough  engineering  and  technical  organization. 
No  less  important,  however,  are  the  experiences  of  the  smaller 
plants,  and  as  the  great  majority  of  central  stations  in  this 
country  are  of  moderate  rating,  actual  cost  records  are  certain 
to  be  widely  suggestive  when  quoted  for  the  less  populous 
communities.  The  following  results  of  operation  are  therefore 
presented  for  the  six  Massachusetts  cities  of  Haverhill,  Salem, 
Fitchburg,  Gloucester,  Quincy  and  Waltham,  for  the  year 
ending  June  30,  1908,  not  so  much  with  the  intention  of  direct 
comparison  between  the  companies,  since  the  differences  in  con¬ 
ditions  are  such  as  to  render  this  difficult,  but  with  the  object 
of  submitting  some  costs  of  energy  based  on  specified  physical 
equipment  and  stated  output. 

The  Haverhill  Electric  Company  serves  a  population  of  about 
40,000.  During  the  year  it  generated  4408,965  kw-hours,  and 
sold  3,559.892  kw-hours.  The  company’s  boiler  plant  consisted 
of  the  following  major  equipment:  Four  150-hp  Cunningham 
boilers,  usual  steam  pressure  125  lb.;  two  Aultman  &  Taylor 


boilers,  each  rated  at  650  hp,  equipped  with  Roney  stokers,  steam 
pressure  160  lb.;  and  one  Stirling  boiler,  650  hp,  Roney  stoker 
equipment,  160  lb.  steam;  the  total  boiler  horse-power  being 
2550.  The  engine  equipment  consisted  of  one  18  x  42-in.  Harris 
engine,  400  hp  at  100  r.p.m.,  belted  to  a  300-kw,  2300-volt, 
three-phase  generator;  one  Harrisburg  800-hp  engine,  belted 
to  a  500-kw  direct-current  generator;  and  two  Westinghouse- 
Parsons  1350-hp  turbo-alternators,  with  2200-volt  three-phase 
machines  on  the  electrical  end.  The  total  engine  horse-power 
of  this  plant  was  3967.  No  water  wheels  are  operated  by  the 
company.  The  immediate  station  labor  includes  three  engi¬ 
neers,  three  firemen,  two  oilers,  two  switchboard  men,  and  two 
coal  passers,  or  a  total  of  12. 

The  Salem  Electric  Lighting  Company  serves  about  the  same 
sized  population  as  Haverhill.  Its  generated  energy  during  the 
year  was  4462,550  kw-hours.  The  output  accounted  for  was 
4,005,657  units.  The  boiler  plant  consisted  of  ii  operating 
units  aggregating  1350  hp.  Five  were  125-hp  Cunningham 
boilers,  three  were  Roberts  boilers  of  the  same  rating,  and 
three  350-hp  Babcock  &  Wilcox  units.  Two  new  350-hp  boilers 
of  the  last-named  make  were  installed  too  late  to  appear  in  the 
returns  of  the  company  for  the  year.  All  of  these  units  were 
operated  at  100  lb.  steam  pressure,  and  seven  were  equipped 
with  Reagan  grates. 

The  engine  equipment  at  Salem  consisted  of  one  635-hp  unit; 
one  900-hp  unit;  and  one  1500-hp  engine,  all  of  McIntosh  & 
Seymour  make;  and  one  500-hp  Providence  engine;  the  total 
engine  horse-power  was  3535.  The  generators  of  this  plant 
are  mainly  2300-volt,  alternating,  and  500-volt,  direct-current 
machines,  some  of  the  exciters  being  used  in  commercial  work. 
Both  belted  and  direct-connected  apparatus  are  in  service. 
The  company  has  no  water  power.  The  specialized  station  labor 
consisted  of  three  engineers,  three  firemen,  two  engine  cleaners, 
two  coal  passers,  one  machinist  and  three  switchboard  at¬ 
tendants,  or  a  total  of  14. 

The  Fitchburg  Gas  &  Electric  Company  serves  a  territory 
having  about  35,000  population.  During  the  year  it  generated 
3,288,623  kw-hours  and  sold  2,948457  kw-hours.  The  boiler 
plant  consisted  of  five  258-hp  Stirling  boilers,  the  usual  steam 
pressure  being  150  lb.  The  boilers  are  set  in  steel  framing. 
The  engines  were  of  McIntosh  &  Seymour  make,  consisting  of 
one  600-hp  unit,  one  900-hp  unit  and  one  1500-hp  unit.  The 
total  engine  horse-power  was  3000.  The  company  had  no 
water  power.  The  electrical  generating  equipment  consisted 
of  three  three-phase.  General  Electric,  2300-volt  alternators 
of  400-kw,  6oo-kw  and  looo-kw  rating,  each  being  directly  con¬ 
nected  to  its  driving  engine.  The  immediate  station  labor  in¬ 
cluded  four  engineers,  three  oilers,  three  firemen,  one  helper, 
and  two  steam,  coal  and  coke  men,  or  a  total  of  13. 

The  Gloucester  Electric  Company  serves  a  population  esti¬ 
mated  at  32,000.  Its  generated  energy  during  the  year  was 
931,640  kw-hours,  of  which  837,640  kw-hours  were  sold.  The 
company’s  boiler  plant  consisted  of  four  125-hp  Roberts  units 
run  at  120  lb.  steam  pressure,  with  brick  setting,  the  total 
boiler  rating  being  500  hp.  The  engine  equipment  consisted 
of  one  500-kw  Curtis  turbine,  one  400-hp  Allis-Corliss  engine, 
and  one  250-hp  McIntosh  &  Seymour  engine.  The  total  engine 
horse-power  was  1320.  The  electrical  equipment  included  three 
belted  and  one  direct-connected  alternators.  No  water-wheels 
are  operated.  The  station  force  includes  three  engineers  and 
four  firemen,  a  total  of  seven  men. 

The  Quincy  Electric  Light  &  Power  Company  serves  a  terri¬ 
tory  having  about  30,000  population.  During  the  year  it  gen¬ 
erated  1,470,066  kw-hours  and  sold  930,079  kw-hours.  The 
boiler  installation  had  a  total  rating  of  1000  hp,  consisting  of 
two  200-hp  units  of  the  Babcock  &  Wilcox  type,  and  two 
.loo-hp  boilers  of  the  same  make.  The  engine  equipment  con¬ 
sisted  of  one  240-hp  Providence,  one  450-hp  Providence  and 
one  looo-hp  Cooper  engine.  Total  engine  rating,  1690  hp. 
There  are  three  direct-connected  General  Electric  alternators 
of  150  kw,  300  kw  and  800  kw  respectively.  The  station  labor¬ 
ers  include  four  engineers  and  four  firemen.  Total,  eight  men. 
The  Waltham  Gas  Light  Company  serves  a  population  of 


De<;^mber  26,  1908. 


ELECTRICAL  WORLD. 


1403 


approximately  30,000.  The  generated  energy  for  the  year  was  plant  is  the  accounting  of  labor  and  repair  work.  In  different 
3,275,152  kw-hours,  of  which  2,572,978  kw-hours  were  sold,  plants  the  work  is  subdivided  in  different  ways,  tending  to 


The  boiler  plant  consisted  of  four  350-hp  Stirling  units,  steam  alter  the  cost  of  each  energy  unit.  Pay-roll  classifications  are 


pressure  175  lb.;  five  Robinson  upright  125-hp  boilers,  115  lb.;  therefore  important  questions  in  the  light  of  possible  influence, 
and  three  125-hp  Dillon  boilers,  115  lb.  Total  boiler  rating, 

2400  hp.  The  engine  plant  consisted  of  one  Wetherill  600-hp 
unit,  one  Armington  &  Sims  300-hp  unit,  and  two  Westinghouse- 
Parsons  500-kw  turbo-alternators.  Total  engine  rating,  2356 
hp.  No  water  power  is  used.  The  station  labor  included  six 
engineers,  two  oilers  and  wipers,  one  repairman,  three  firemen, 
and  one  coal  passer,  the  total  being  13.  The  older  machinery 
of  this  company  is  housed  in  a  separate  structure,  adjacent  to 
the  more  modern  turbine  plant. 

The  following  table  gives  the  particulars  of  the  fuel  con-  As  is  well  known,  the  field  for  S50-volt  lighting  circuits  for 


sumption  for  the 

six  stations  during  the  year: 

inside 

work  is 

very  limited.  The  underwriters 

have  restricted 

Haverhill. 

Salem. 

Fitchbure. 

Gloucester. 

Quincy, 

Waltham. 

Kind  of  fuel . 

f  Cumberland 

Cumberland 

Steam 

Coal 

Cumberland 

’  a  WS.1 

1  Huckwheat 

Coke 

Screenings 

Screenings 

-  reenin.s 

Tons  burned . 

1  Cumb.,  7,3tS 

6.993 

Steam, 

49 

Coal,  2,213 

Screenings,  486 

Cumb.,  2,025 

f-ain.  3,875 

I  Buck.,  io2 

Coke, 

2,848 

$4.84 

Screenings,  949 

••““''i’U  s.  136 

Av.  cost  per  ton  in 

dollars . 

I  Cumb.,  $4.56 

$4-76 

Steam, 

Coal,  $4-16 

Cuirb.,  $t.7S 

Steam,  $4.52 

\Buck.,  2.74 

Coke, 

4.44 

Screenings,  2.00 

.«,  2.13 

-  Screenings,  2.58 

INTERIOR  WIRING  AND 
ILLUMINATION 


Interior  Wiring  for  550-Volt  Circuits. 


The  maximum  load  of  each  station  during  the  year  was: 

Haverhill.  Salem.  Fitchburg.  Gloucester.  Quincy. 


Load  .  1,950  lew  1,625  lew  ^aiokw  4,450  kw-hours  ^624  kw-hours 

Date  .  Dec.  2  Dec.  19  Oct.  23  Aug.  31  Dec.  21 


The  following  table  gives  the  kw-hours  generated  and  the 
detailed  cost  of  generation  at  the  stations  of  the  six  companies : 
In  the  final  table  are  given  the  cost  of  fuel,  labor  and  mis- 


this  class  of  lighting  when  fed  from  grounded  trolley  circuits 
to  electric  railway  cars,  electric  car  houses  and  railway  power 
stations,  and  although  straight  5SO-volt  lighting  circuits  are 
permitted  when  installed  under  the  rules  for  constant-potential 
circuits,  the  number  of  cities  and  towns  having  circuits  of  this 
potential  is  becoming  less  and  less,  so  that,  save  in  one  or  two 
instances,  the  550-volt  system  for  lighting  circuits  will  doubtless 


Kw-hours  generated  . . 

Cost  of  fuel . 

Cost  of  rentals . 

Coat  of  oil  and  waste . 

Coat  of  water . 

Coat  of  wages  at  station . 

Cost  of  station  repairs . . 

Cost  of  steam  plant  repairs . . 
Cost  of  electric  plant  repairs 
Cost  of  miscellaneous  tools.. 

Total  cost  . 


Haverhill. 

4,408,965 

$3S.434-»o 

Salem. 

4.462,550 

$33,288.35 

Fitchburg. 

3,288,623 

$30,046.36 

671.98 

77.18 

11,224.87 

1,482.34 

2,410.38 

77S-i6 

888.85 

911.79 

1.536.30 

14.536.42 

2,21757 

7,847-04 

570.12 

606.68 

1.254-71 

9,954-46 

2,161.94 

2,680.45 

89.27 

$52,964.86 

$60,907.59 

$46,793.87 

Gloucester. 

Quincy. 

Waltham. 

931.640 

1,470,066 

3.275,15a 

$io,i9;.oi 

$12,081.74 

$26,894.12 

418.75 

‘353-54 

735-65 

435-08 

1,03I.I3 

1,005.11 

160.24 

15,045-69 

6,844.65 

11,193.38 

424-75 

791-05 

229.06 

1,658.50 

1,415-72 

1,798.48 

442.95 

105.64 

1,290.48 

$29,570.31 

$22,979-56 

$42,000.84 

cellaneous  items  per  kw-hour  generated  and  the  total  cost  for 
each  for  the  companies  listed. 


CENTS  PER  KW-HOUR. 


Haverhill. 

Salem. 

Fitchburg.  Gloucester.  Quincy. 

Waltham. 

Fuel  . 

. .  0.805 

0.741 

0.9X2 

1.092 

0.822 

0.822 

Labor  .... 

. .  0.255 

0.326 

0.303 

1.626 

0.465 

0.342 

Miscell.  . . 

..  0.142 

0.298 

0.208 

0.46a 

0.276 

0.119 

Total 

.  .  1.202 

1.365 

1.423 

3.170 

1-563 

1.283 

From  the  above  figures  it  is  clear  that  even  with  modern 
directly-connected  equipment  it  is  difficult  to  approach  close  to 
the  largest  stations  in  economy  of  energy  produced,  except 
under  very  favorable  conditions.  It  is  certain  that  a  large 
output  well  sustained  throughout  the  day,  or  in  other  words 
a  good  load  factor  in  relation  to  the  rating  of  the  operating 
machinery,  is  a  prime  element  in  station  economy. 

There  appears  to  be  a  decided  tendency  among  these  plants 
to  burn  mixtures  of  fuels.  Without  criticising  the  practice,  it 
may  be  suggested  that  the  adaptability  of  fuel  mixtures  to  a 
given  boiler  installation  which  is  subjected  to  the  variable 
conditions  of  hand  firing  is  a  problem  deserving  the  most 
thorough  investigation  before  the  use  of  any  particular  mix¬ 
ture  is  standardized.  Inevitably  the  cost  of  coal  handling  per 
ton  and  the  fuel  consumption  per  kw-hour  tend  to  run  higher 
in  the  medium-sized  plant  without  mechanical  stokers  than  in 
the  larger  installation. 

In  some  of  the  foregoing  plants  the  development  has  been 
so  rapid  as  to  leave  the  stations  somewhat  inconsistent  in  the 
partial  operation  of  old  and  the  latest  apparatus.  The  wisdom 
of  eliminating  the  less  desirable  apparatus  needs  no  emphasis 
Station  alterations  and  replacements  cannot  be  accomplished 
with  a  stroke  of  the  pen,  and  time  is  necessary  for  the  harmoni¬ 
ous  operation  of  plants  embodying  diverse  features.  It  is 
gratifying,  however,  to  note  that  in  the  more  modern  plants 
the  cost  of  generation  is  being  brought  down  close  to  the  level 
maintained  by  several  of  the  larger  stations  of  the  State, 
notably  Worcester,  Cambridge  and  Lynn.  A  final  point  to  be 
investigated  in  any  personal  study  of  energy  costs  in  a  single 


disappear  entirely.  The  550-volt,  direct-current,  series  lighting 
system  from  grounded  trolley  circuits  is  not  doomed,  however, 
as  long  as  the  present  system  of  street  railways  is  in  operation 
and  despite  the  narrowness  of  the  field,  there  is  much  wiring 
of  this  class  installed.  A  typical  installation  of  this  kind  is 
furnished  in  the  new  group  of  buildings  erected  for  the  Brook¬ 
lyn  Rapid  Transit  Company  at  Nostrand  Avenue,  Carroll  and 
President  Streets,  where  are  housed  the  line  and  track  depart¬ 
ments.  The  group  consists  of  a  stock  building  for  economically 
handling,  checking,  receiving  and  delivering  all  classes  of  mate¬ 
rials  used  by  the  two  departments,  together  with  a  storage 
building  for  reels  of  trolley  wire,  feeder  cables,  trolley  poles, 
etc.;  quarters  for  performing  the  machine  shop,  blacksmith, 
carpenter  and  painting  work  required  by  each  department; 
quarters  for  overhauling,  repairing  and  storing  electric-lamp 
clusters,  bell  fixtures  and  for  the  electric  wiring  force;  quar¬ 
ters  for  horses,  wagons  and  automobiles  required  for  duty  by 
various  departments  of  the  railway  company;  quarters  for  the 
railway  company’s  printing  plant ;  space  for  sorting,  filing  and 
storing  the  records  of  the  railway  company;  emergency  crew 
quarters  consisting  of  a  wagon  floor,  living  rooms  for  the 
crew,  etc. 

The  buildings  are  arranged  in  three  groups  with  the  neces¬ 
sary  track  layout  and  connections  to  serve  all  departments. 
-\lthough  designed  for  strictly  utilitarian  purposes,  the  buildings 
have  been  given  a  dignified,  artistic  appearance,  and  the  con¬ 
struction  is  fireproof  throughout.  For  the  illumination  of  the 
buildings  and  yards  985  i6-cp  lamps  and  25  arc  lamps  are  used. 
All  the  lamps  are  fed  from  S50-volt  circuits  and  are  connected 
in  series.  Rigid  conduit  is  used  throughout,  and  this  is  con¬ 
cealed  wherever  possible.  Three-.quarter-inch  conduit  or  larger 
is  used  for  mains  and  drop  lamps  are  connected  to  J^-in.  con¬ 
duit  branches  terminating  in  keyless  sockets  or  wireless  clus¬ 
ters  with  enamel  shades  as  required.  No  twin-wire  was  used 
on  the  job,  and  no  joints  permitted  except  taps  from  the  feed¬ 
ers,  all  circuits  being  pulled  from  lamp  to  lamp  without  joints. 
Where  taps  were  made  special  care  in  insulation  was  required 
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and  to  that  end  liberal  use  was  made  of  rubber  tape.  The  cir¬ 
cuits  are  controlled  from  panel  boxes  fitted  with  knife  switches. 
No  snap  switches  are  used  in  the  installation. 

Electrical  energy  is  brought  into  the  building  through  a 
i,ooo,ooo-circ.  mil  aerial  feeder  to  the  main  switchboard,  which 
is  located  on  the  second  floor.  Provision  is  made  for  a  dupli¬ 
cate  feeder.  The  circuit  is  controlled  by  an  automatic  circuit- 
breaker  and  fuse  and  a  double-throw,  single-pole  knife  switch. 
On  the  board  are  mounted  the  various  single-pole,  quick-break 
switch  controlling  the  various  lighting  and  motor  panels.  The 
switches  are  rated  at  50  amp  and  over;  the  former  being  the 
smallest  size  possessing  the  desired  mechanical  strength.  The 
negative  feeder  is  brought  to  the  main  switchboard  and  con¬ 
nected  to  the  negative  busbar,  which  is  located  back  of  the 
board  and  near  the  bottom.  This  busbar  is  fitted  with  a  switch 
and  fuse  and  is  entirely  enclosed  with  a  barrier  of  slate.  No 
negative  connections  appear  on  the  front  of  the  switchboard,  a 
very  desirable  provision  in  S50-volt  work.  The  negative  con¬ 
ductor  runs  from  the  switchboard  to  the  tracks  and  is  bolted 
and  sweated  to  the  rail.  A  small  service  box  has  been  built  in 


lamps  are  connected  six  in  series  and  burn  continuously.  A 
red-colored  lamp  is  also  placed  over  each  fire-alarm  box.  These 
lamps  are  located  at  such  a  height  as  to  be  seen  readily  at  a 
distance  and  burn  continuously.  To  minimize  the  danger  of 
cut-outs  these  fire-alarm  and  hydrant  lamps  are  fed  from  in¬ 
dependent  circuits.  In  the  paint  room  each  lamp  is  enclosed  in 
a  vapor-proof  globe  and  connected  to  a  5-lamp,  vapor-proof 
cluster  and  outlet  box.  The  motor  panels  are  equipped  with 
single-pole,  quick-break  knife  switches  and  circuit-breakers. 
The  starting  boxes  are  mounted  on  the  panels.  The  wiring  is 
not  grounded  to  the  structure  at  any  point.  A  plan  view  show¬ 
ing  the  wiring  layout  of  a  single  floor  is  given  herewith. 

The  motors  in  use  are  for  the  most  part  located  in  the  print¬ 
ing  department,  where  all  the  transfers  and  identification  checks 
used  on  the  surface  and  elevated  roads  of  Brooklyn  are  turned 
out.  The  equipment  comprises  two  Kidder  presses,  weighing 
two  tons  each ;  three  Meisel  presses,  weighing  four  tons  each ; 
one  Seybold  cutter  and  three  Latham  stitchers.  Each  press  is 
operated  by  its  own  motor,  and  the  cutter  and  stitchers  are 
belt-driven  from  a  motor-driven  line  shaft.  Between  the  rear 


CarroH  Street 


the  pavement  to  permit  of  easy  inspection  and  test  of  this  con¬ 
nection  at  all  times. 

The  panel  boards  controlling  the  various  lamp  circuits  are 
equipped  with  50-amp  quick-break,  single-pole  switches  placed 
vertically  and  connected  to  a  positive  bus  extending  hori¬ 
zontally  across  the  panel.  The  negative  feeder  is  similarly 
placed,  but  separated  from  the  rest  of  the  panel  by  a  deep  slate 
barrier.  The  negative  wires  are  brought  back  to  the  negative 
bus  to  binding  posts  numbered  to  correspond  with  the  switches. 
From  5  to  25  lamps  are  controlled  by  a  single  switch,  depending 
on  individual  requirements.  This  is  permissible  in  work  of 
this  kind,  where  the  limit  for  one  cut-out  is  2000  watts  instead 
of  660  watts. 

Blue-colored  lamps  are  fitted  over  the  fire  hydrants.  These 


of  the  line  department  building  and  the  easterly  end  of  the 
stable  there  is  an  electric  elevator  driven  by  a  30-hp  motor. 

Street- Lighting  Arches. 

The  merchants  along  River  Street  at  Holland,  Mich.,  near 
Grand  Rapids,  have  put  up  arches  over  the  principal  business 
streets.  At  Belding,  Mich.,  new  street-lighting  specifications 
recently  drawn  up  specify  seven  arches  on  the  main  street,  re¬ 
placing  five  arc  lamps.  The  five  arc  lamps  consume  about 
2000  watts,  against  7000  watts  for  the  arches,  so  that  the  in¬ 
creased  effiden.w  of  the  tungsten  lamp,  together  with  the  in¬ 
creased  wattage  used  on  the  street,  will  make  great  improve¬ 
ment  over  past  illumination. 


Host  rand  Avenue 
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New  Telephone  Patents. 

AUTOMATIC  EXCHANGE  DIAL. 

With  the  automatic  system  it  is  well  known  that  a  consider¬ 
able  portion  of  the  errors  of  connection  occurring  are  due  to 
initial  errors  upon  the  part  of  the  user.  Unfortunately,  this  is 
not  recognized  by  the  users,  as  ordinarily  there  is  nothing  to 
indicate  the  errors,  all  chance  of  discovery  being  effaced  in  the 
operation  of  the  dial.  To  overcome  such  difficulty,  and  at  the 
same  time  provide  a  guide  for  the  user,  Mr.  R.  Sedgwick, 
of  Richmond,  Ind.,  has  invented  and  patented  an  arrangement 
of  dials  whereby,  as  each  “digit”  of  a  call  is  pulled  up,  there 
will  appear  in  a  window  a  figure  recording  the  number  actually 
pulled.  Thus,  when  the  selection  has  been  made,  the  number 
actually  set  up  is  displayed  in  the  dial  window  and  remains 
displayed  until  the  beginning  of  another  call. 

EXCHANGE  SYSTEM. 

Mr.  D.  B.  Wick,  Jr.,  of  Cleveland,  Ohio,  has  patented  an 
exchange  system  of  the  two-wire  common-battery  type.  In  this 
system  the  cut-off  relay  of  the  line  circuit  is  doubly  wound,  one 
of  the  windings  being  normally  short-circuited  through  one  of 
its  own  relay  contacts.  The  cut-off  relay  is  so  proportioned 
that  it  will  not  operate  under  the  influence  of  the  subscriber’s 
hook,  even  though  the  line  current  be  passing  through  it. 
When  a  plug  is  inserted  in  the  jack,  however,  the  ensuing  in¬ 
creased  current  causes  the  cut-off  relay  to  pull  up,  thereby 
opening  the  short-circuit  upon  its  second  winding.  The  two 
windings  are  then  in  series  and  afford  a  high-retardation  cur¬ 
rent  supply  circuit.  The  normal  connection  of  the  supervisory 
lamps  to  the  battery  is  governed  by  a  control  relay.  This  is 
triply  wound,  and  when  the  first  plug  of  a  pair  is  used,  the 
circuit  is  completed  through  two  of  the  windings  in  series 
differentially.  When  the  second  plug  is  used,  current  is  ad¬ 
mitted  to  the  third  winding,  which  unbalances  the  relay  and 
causes  its  operation.  This  operation  not  only  completes  the 
battery  supply  circuit  of  the  signal  lamp,  but  also  permanently 
short-circuits  one  of  the  pair  of  differential  windings.  The 
line  and  supervisory  relays  proper  perform  the  usual  functions. 
Mr.  Wick  has  assigned  his  patent  to  the  North  Electric  Com¬ 
pany. 

COMBINED  TELEPHONE  AND  rlRE  ALARM. 

A  system  of  combined  telephone  and  fire  or  other  alarm  has 
been  patented  by  J.  M.  Latimer,  of  Philadelphia.  The  alarm 
system  is  superimposed  upon  the  telephone,  so  that  while  not 
interfering  with  it,  at  the  same  time  a  number  code  alarm  may 
be  sent  to  a  central  signal  station.  The  alarm  apparatus  causes 
the  operation  of  a  special  relay  which  retransmits  the  alarm  in 
a  local  circuit.  The  patent  has  been  assigned  to  the  Consoli¬ 
dated  Fire  Alarm  Company. 

PROTECTORS. 

Mr.  Frank  B.  Cook,  of  Chicago,  has  obtained  two  new  patents 
foT  protectors.  One  relates  to  a  protector  in  which  the  heat 
coil  is  permanently  associated  with  the  protector,  being  soldered 
directly  to  the  protector  springs  with  fusible  solder.  This  ar¬ 
rangement  does  away  with  all  pressure  contacts.  The  second 
patent  describes  a  protector  wherein  the  springs  are  especially 
arranged,  first,  to  give  a  signal  when  any  heat  coil  goes,  and, 
second,  so  that  a  resoldering  tool  and  a  test  plug  may  be  readily 
inserted  in  proper  operative  relation. 

STEP-BY-STEP  SYSTEM. 

Messrs.  J.  A.  and  S.  H.  Geller,  of  Chicago,  have  jointly 
patented  a  step-by-step  party-line  apparatus.  This  apparatus 
can  be  operated  from  the  central  office  by  applying  the  neces¬ 
sary  number  of  impulses  to  connect  any  desired  station,  and  that 
only,  to  the  line.  Means  are  also,  of  course,  provided  for  re¬ 
storing  all  of  the  stations  to  normal  connection  through  a  re¬ 
lease  device. 

COMMON  BATTERY  SYSTEMS. 

In  operating  relays  in  connection  with  the  talking  circuits  of 
common  battery  systems,  such  for  instance  as  the  supervisory 


relays,  the  relays  may  be  connected  in  bridge  to  the  line  circuit, 
when  they  must  possess  high  impedance,  or  they  may  be  con¬ 
nected  in  series,  when  their  impedance  must  be  low:  In  the 
latter  case,  it  is  customary  to  provide  a  shunt  around  the  relay 
coil.  This  shunt  may  be  a  condenser,  but  it  is  more  often  a  non- 
inductive  winding  having  a  resistance  several  times  that  of 
the  relay  coil.  It  has  been  found  that  a  condenser  shunt  is 
too  bulky  and  expensive,  while  a  non-inductive  shunt  as  usually 
applied  reduces  the  limits  of  operation  of  the  relay. 

With  a  view  to  meeting  all  requirements,  Mr.  H.  G.  Webster, 
of  Chicago,  has  made  a  relay  with  the  shunt  normally  open, 
being  closed  only  by  one  of  the  contacts  on  the  relay.  The 
shunt  is  never  required  except  during  conversation,  at  which 
time  the  relay  is  always  operated.  This  scheme  largely  over¬ 
comes  the  effect  of  the  shunt  upon  the  relay  adjustment,  as  the 
shunting  effect  is  only  introduced  when  the  armature  is  close  up 
to  the  pole  pieces  and  the  relay  full,  therefore  abnormally 
strong. 

Mr.  F.  W.  Dunbar  has  patented  a  circuit  system  in  which  the 
line  relay  is  polarized.  It  responds  to  current  flowing  through 
it  before  a  plug  is  in  the  line  jack.  The  current  supply  to  the 
plugs  is,  however,  so  arranged  as  to  cause  a  reversal  of  flow  in 
the  polarized  line  relay,  thereby  restoring  the  latter  to  normal, 
and  the  line  lamp  is  extinguished  without  the  aid  of  any  cut-off 
relay.  Both  of  the  above  patents  are  assigned  to  the  Kellogg 
Switchboard  &  Supply  Company. 

DROP. 

Since  it  is  frequently  necessary  to  replace  defective  drop  coils, 
it  is  an  advantage  to  be  able  to  remove  them  quickly.  This  can 
readily  be  done  with  tubular-type  drops  if  the  armature  is 
taken  off  or  moved  aside.  That  this  may  be  accomplished  with 
facility,  Mr.  H.  Tideman,  of  Menominee,  Mich.,  has  provided 
his  drop  armature  with  a  permanent  shaft  piece  extending 
through  the  hinge  lug  of  the  armature.  One  end  is  threaded' 
to  receive  a  thumb  nut.  The  bearing  for  the  shaft  is  drilled 
out  on  one  side  to  fit  the  body  of  the  thumb  nut,  and  slots  the 
width  of  the  shaft  lead  to  both  bearing  holes.  If  the  thumb 
nut  be  slacked  off  so  that  its  body  clears  the  bearing,  the  arma¬ 
ture  may  be  lifted  out,  the  shaft  passing  through  the  slots. 


Letter  to  the  Editors. 


The  Electromagnetic  Gun. 


To  the  Editors  of  Electrical  World: 

Sirs: — Having  read  your  comment  on  my  letter  in  your  first 
issue  for  December,  I  beg  for  space  in  your  columns  to  show 
that,  basing  calculations  icr  a  6- in.  gun  on  the  results  of  ex¬ 
periments  detailed  in  my  letter,  the  power  of  Niagara  will  not 
be  needed  for  its  operation,  and  the  actual  amount  of  power 
required  will  not  render  the  equipment  uneconomical.  In  fact, 
approximately  only  2000  kw  will  be  needed  to  give  a  velocity 
of  2000  ft.  per  second  to  a  6-in.  projectile. 

The  force  acting  on  the  projectile  is  not  the  direct  magnetic 
pull  of  the  solenoid.  As  I  mentioned  previously,  it  is  propor¬ 
tional  to  the  rapidity  with  which  the  magnetic  field  is  formed 
as  well  as  to  the  number  of  lines  of  force.  That  is  to  say,  the 
action  is  similar  to  that  in  an  induction  motor  in  which  a 
rotary  field  imparts  power  to  an  armature;  in  the  gim  a  field 
traveling  in  a  straight  line  imparts  power  to  an  armature.  In 
each  case  secondary  currents  produced  in  the  armature  act  on 
the  field  produced  by  the  primary  current  This  explanation 
seems  to  be  the  only  one  to  account  for  the  results  obtained  in 
my  experiments. 

In  order  to  ascertain  what  may  be  expected  from  large  guns, 
consider  the  case  of  the  gun  with  which  I  experimented.  The 
time  during  which  the  force  acted  on  the  projectile  within  the 
barrel,  5  in.  in  length,  in  order  to  produce  a  velocity  of  aoo  ft 
per  second,  was  about  0.005  second.  If  the  same  force  had 
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acted  for  one  second  it  would  have  produced  a  velocity  of 
40,000  ft.  per  second.  Since  the  projectile  weighed  0.008  lb.,  the 
accelerating  force  was  10  lb. ;  this  puli  is  equal  to  362  lb.  per 
square  inch  over  the  3/16-in.  projectile.  The  magnetic  density 
was  only  3500  lines  per  square  centimeter,  but  the  force  was 
greater  than  the  actual  pull  exerted  by  any  known  magnet,  so 
that  there  exists  something  here  to  be  looked  into  and  not  to 
be  made  fun  of. 

By  placing  iron  in  the  several  magnetic  paths,  one  can  cer¬ 
tainly  increase  the  puli  by  1000  per  cent  without  using  a  stronger 
battery,  and  hence  there  can  be  obtained  the  force  of  3620  lb. 
per  square  inch,  which  is  sufficient  for  guns  up  to  3  in.  in  bore 
and  of  moderate  length.  Of  course,  the  greater  the  length  of 
the  gun  the  longer  will  the  force  act  and  the  greater  will  be  the 
velocity  imparted  to  the  projectile  and  the  greater  its  energy. 

These  are  the  facts,  and  whether  you  or  I  or  anybody  else 
can  explain  them  is  quite  another  matter. 

Laredo,  Tex.  Sam.  T.  Foster,  Jr. 

[We  quite  agree  with  Mr.  Foster  that  when  calculations  in¬ 
dicate  that  a  flux  density  of  3500  lines  per  square  centimeter 


Generators,  Motors  and  Transformers. 

Prevention  of  Sparking  in  Direct-Current  Machines. — A  de¬ 
scription  of  a  method  of  W.  Parker,  of  the  Siemens  Brothers 
Dynamo  Works,  relating  especially  to  direct-current  turbo¬ 
generators  fitted  with  commutation  poles,  and  applicable  to 
motors  as  well  as  generators.  Such  machines  are  thereby  en¬ 
abled  to  Ttm  in  parallel  and  with  increased  stability.  The  com¬ 
mutation  poles  of  the  machine  are  provided  with  a  winding 
consisting  of  a  number  of  turns  and  a  fraction  of  a  turn,  so  that 
in  the  case  of  a  generator,  when  an  increase  of  load  takes  place, 
the  commutation  flux  is  increased  and  the  main  flux  is  de¬ 
creased,  and  in  the  case  of  a  motor  the  commutation  flux  is 
increased  and  the  main  flux  increased.  The  winding  a  (Fig. 
1),  which  may  be  in  addition  to  the  ordinary  winding  upon  the 


FIG.  I. — PREVENTION  OF  SPARKING. 

commutating  poles,  B,  B‘,  is  wound  once  and  a  half,  a,  a*, 
round  each  of  the  commutating  poles,  the  half  turn  being 
upon  the  side  which  the  armature  leaves  last  in  its  rota¬ 
tion.  The  terminals  of  the  armature  are  represented  by  D,  D*, 
and  the  main  terminals  of  the  machine  by  C,  C*.  Before  con¬ 
necting  the  end  of  the  special  winding  to  the  terminal  C,  the 
conductor  may  again  be  passed  around  each  of  the  poles,  as 
shown  in  Fig.  2,  so  that  the  first  winding  is  duplicated.  The 


two  duplicate  layers  may  be  separately  connected,  one  between 
the  terminals  C,  D  and  the  other,  between  the  terminals  C*, 
and  instead  of  employing  one  and  a  half  coils  upon  each  pole, 
as  in  Fig.  i,  the  half  coil  only  may  be  employed,  in  which  case 
the  single  wire  may  be  carried  midway  between  the  poles. — 
Lond.  Elec.  Eng.,  Nov.  27. 


gives  a  pull  of  362  lb.  per  square  inch,  the  facts  should  be  in¬ 
vestigated,  because  such  a  density  can  actually  give  a  pull  only 
2  per  cent  of  the  value  calculated.  It  would  be  well  also  to 
check  the  calculations  which  led  to  the  belief  that  2000  kw 
would  be  sufficient  power  to  give  a  velocity  of  2000  ft.  per  sec¬ 
ond  to  a  6-in.  projectile.  It  may  be  remarked  in  passing  that  a 
2O00-kw  plant  is  larger  than  the  lighting  plant  of  some  cities 
and  its  cost  would  probably  equal  that  of  a  powder  mill  capable 
of  supplying  in  war-time  a  battleship  fleet.  A  projectile  weigh¬ 
ing  106  lb.  when  traveling  at  the  velocity  indicated  has  stored 
in  it  kinetic  energy  of  6,640,000  ft.-lb.,  or  9000  kw-seconds.  A 
power  of  2000  kw  would  thus  have  to  be  exerted  for  4.5  seconds 
to  store  this  amount  of  energy.  Assuming  uniform  accelera¬ 
tion  within  the  bore  of  the  gun,  an  average  velocity  of  1000  ft. 
per  second  would  require  a  length  of  bore  of  4500  ft,  and  this, 
of  course,  quite  independently  of  the  means  employed  for 
producing  the  accelerating  force  within  the  gun.  In  other 
words,  in  the  case  of  an  electromagnetic  gun  the  alternative  to 
a  colossal  power  plant  is  a  length  of  gun  aproximating  the 
fighting  range  of  modern  warfare. — Eds.] 


Interpoles. — J.  H.  Thomas. — Generators  or  motors  in  which 
the  heat  limit  is  not  reached  and  which  are  being  rebuilt  to  be 
provided  with  interpoles  in  order  to  improve  commutation  may 
advantageously  be  raised  at  the  same  time  in  rating.  This 
change  will  often  compensate  for  the  cost  of  alteration. — Lond. 
Elec.  Rev.,  Nov.  27. 

Lamps  and  Lighting. 

Inductance  Coils  Versus  Resistor  in  Series  with  Flame  Arc 
Lamp. — P.  Hoegner. — In  flame  arc  lamps  there  are  considerable 


FIG.  3. — voltage  and  CURRENT  CURVES. 

fluctuations  of  temperature  and  resistance  of  the  arc  during 
one  period,  and  this  results  in  a  decided  distortion  of  the  wave 
form.  This  change  is  of  practical  importance  since  the  author 
shows  that  the  nature  of  the  resistance  material  used  in  series 
with  the  lamp  (whether  a  non-inductive  resistor  or  an  induction 


FIG.  4. — VOLTAGE  AND  CURRENT  CURVES. 


coil)  has  an  effect  not  only  on  the  wave  forms  of  current  and 
voltage,  but  also  on  power  consumption  and  candle-power.  The 
experiments  were  made  with  “Excello”  flame  arc  lamps,  the 
voltage  curve  of  the  dynamo  being  almost  sinusoidal.  The 
curves  reproduced  show  that  the  current  curve  is  greatly  dis¬ 
torted  and  that  the  curve  of  the  voltage  at  the  terminal  of  the 
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lamps  differs  essentially  in  form  from  the  voltage  curve  of  the 
dynamo.  For  this  reason  the  power  factor  of  the  circuit  is  dif¬ 
ferent  from  the  power  factor  of  the  lamp.  With  a  non-induc¬ 
tive  resistor  in  series  with  the  lamps,  the  power  factor  of  the 
circuit  was  found  to  be  0.857  and  the  power  factor  of  the  lamps 
0.766.  The  conditions  change  greatly  if  an  induction  coil  is  sub¬ 
stituted  for  the  non-inductive  resistor.  In  this  case  the  power 
factor  of  the  current  is  0.712  and  that  of  the  lamp  0.803.  Figs. 
3  and  4  show  the  voltage  curve  of  the  dynamo  and  the  current 
curve;  the  former  figure  for  the  use  of  a  non-inductive  resistor, 
the  latter  for  an  induction  coil.  It  was  further  found  that  the 
candle-power  was  greater  with  an  induction  coil  than  with  the 
non-inductive  resistor.  The  use  of  an  induction  coil,  therefore, 
results  in  a  very  small  specific  consumption  per  watt.  The 
figures  given  in  the  following  table  refer  to  tests  of  the  same 
lamps,  with  three  different  sizes  of  electrode: 


Electrode 

diameter. 

Watts. 

Cp. 

Watt 
Der  CD. 

1  7/8 

377 

1,120 

0.34 

Non-inductive  resistor... 

...  -^  8/8 

47> 

1,700 

0.28 

19/9 

564 

2,310 

0.24 

[  7/7 

313 

1,490 

0.21 

Induction  coil . 

, 8/8 

392 

2,270 

0.17 

I9/9 

470 

3,070 

o.is 

The  first  three  tests 

were  made 

with  a 

non-inductive 

resistor 

and  the  next  three  with  an  induction  coil  in  series  with  the 
lamps.  The  tests  were  made  for  three  different  sizes  of  elec¬ 
trodes  marked  in  the  table  7/7,  8/8,  9/9,  respectively.  The 
watts  give  the  consumption  of  power  in  the  lamp,  including  the 
series  resistor  or  induction  coil.  The  candle-power  means  lower 
hemispherical  candle-power  in  hefner  candles,  the  lamps  being 
tested  with  a  clear  globe.  The  watts  per  candle-power  repre¬ 
sent  the  specific  consumption  in  watts  per  hefner  candle  of 
lower  hemispherical  candle-power.  It  will  be  seen  that  the  re¬ 
duction  in  specific  consumption  amounts  to  some  38  per  cent, 
due  to  the  use  of  an  induction  coil.  This  important  gain  is 
obtained,  however,  only  with  impregnated  electrodes,  which 
give  a  brilliant  arc,  while  with  pure  carbon  electrodes  there  is 
hardly  a  difference  in  the  candle-power  whether  an  induction 
coil  or  a  non-inductive  resistor  is  used. — Elek.  Zeit.,  Dec.  3. 

Effect  of  Gas  Pressure  Upon  Arc  Spectra. — W.  G.  Duffield. 
— A  direct-current  arc  from  lOO-volt  mains  was  formed  be¬ 
tween  copper  rods  with  a  gas-pressure  cylinder.  The  light 
passed  through  a  glass  window,  and,  after  reflection  from  two 
mirrors,  was  focused  upon  the  slit  of  a  large  Rowland  grating 
spectroscope.  The  spectrum  of  the  copper  arc  in  air  was 
photographed  in  the  region  of  the  wave-length  between  4000 
and  4600  Angstrom  units  at  various  pressures  ranging  from  5 
to  203  atmospheres  excess  above  i  atmosphere.  The  author 
gives  details  of  the  effects  observed  due  to  increased  pressure, 
namely,  broadening  of  the  lines,  displacement  of  the  lines,  and 
changes  in  relative  intensity.  The  brightness  of  the  copper  arc 
increases  enormously  with  increase  in  the  pressure  of  the  sur¬ 
rounding  air. — Proc.  Royal  Society,  Series  A,  Vol.  81,  No. 
A  548,  Nov.  19. 

Metallic  Filaments. — B.  Duschnitz. — A  continuation  of  his 
long  serial.  The  author  first  discusses  methods  of  preventing 
the  distortion  of  the  filaments  during  the  reduction  process. 
A  certain  distortion  observed  during  reduction  with  direct 
current  has  been  found  to  be  due  to  the  presence  of  the  mag¬ 
netic  field  of  the  earth,  and  can  be  easily  overcome  by  compen¬ 
sating  the  latter.  During  reduction  the  resistance  of  the  fila¬ 
ments  varies  greatly.  In  order  to  maintain  the  current  within 
the  proper  limits  the  filaments  are  connected  in  series  with  iron 
resistors  in  globes  filled  with  hydrogen,  such  as  are  used  as 
ballast  resistors  with  Nernst  lamps.  The  author  finally  de¬ 
scribes  methods  for  bending  the  filaments.  The  bending  must 
be  carried  out  at  temperature  of  at  least  red  heat  and  for  that 
purpose  in  an  atmosphere  of  an  inert  gas  or  in  a  vacuum. — 
Elek.  Am.,  Nov.  19. 

Metallic-Filament  Lamps. — ^W.  Wedding. — A  translation  in 
abstract,  with  illustrations,  of  his  recent  German  paper  on  the 
present  position  of  the  various  types  of  incandescent  lamps. 
This  paper  has  already  been  abstracted  in  the  Digest. — Lond. 
Elec.  Rev.,  Nov.  27. 


Generation,  Transmission  and  Distribution. 

French  Power  Station. — An  illustrated  description  of  the 
Saint-Giniez  station,  in  Marseilles.  The  original  equipment  con¬ 
sisted  of  five  5Soo-volt,  looo-kw,  three-phase  generators.  Re¬ 
cently  a  lOOO-kw,  5500-volt  turbo-alternator  was  installed.  The 
distribution  system  of  the  station  is  interconnected  with  the 
transmission  system  of  the  Mediterranean  Electric  Power  Com¬ 
panies. — La  Revue  Elec.,  Nov.  30. 

Low-Pressure  Steam  Turbines. — J.  R.  Bibbins. — An  illus¬ 
trated  article  on  the  application  of  low-pressure  steam  turbines 
in  power  generators.  Low-pressure  turbine  application  is  ex¬ 
ceedingly  flexible,  and  may  be  worked  to  advantage  into  exist- ^ 
ing  engine  plants  of  good  as  well  as  poor  design,  in  con¬ 
junction  with  engines  of  high  as  well  as  low-expansion  ratio. 
Regenerative  accumulators  are  not  always  essential  in  low- 
pressure  turbine  work;  in  fact,  ordinary  power-plant  work  does 
not  require  their  use.  It  is  important  to  choose  proper  turbine 
sizes  so  as  to  permit  good  economy  in  engine  and  maintain  ex¬ 
haust  pressure  above  atmosphere  during  normal  loading,  thus 
preventing  air  leakage  in  valves  and  piping.  The  inherent  effi¬ 
ciency  of  a  combined  plant  is  greatest  at  a  moderate  vacuum, 
70  to  73  per  cent  of  the  Rankine-Clausius  cycle.  The  weight 
and  cost  of  a  low-pressure  turbine  unit  are  not  far  from  that  of 
the.  complete  expansion  unit.  No  governor  is  required  if  the 
turbine  is  electrically  connected  to  the  engine  and  takes  all  or 
part  of  the  steam.  Elfficient  safety  overspeed  stop  devices  are 
necessary. — Elec.  Jour.,  December. 

Belt  Driving. — O.  Hildebrand. — An  article  giving  compara¬ 
tive  figures  of  cost  of  rope  driving,  belt  driving  and  steel-band 
driving.  The  last  method  is  claimed  to  be  the  cheapest  and 
quickest. — Elek.  und  Masch.  (Vienna),  Nov.  8. 

Traction. 

Ventilated  Tramway  Motors. — J.  C.  Stewart. — In  a  recent 
attempt  of  the  author  to  get  weather-proof  arrangements  for 
tramway  motors,  he  produced  accidentally  an  exhaust  ventila¬ 
tor.  From  the  junction  box  cabling  taps  to  the  motor  taps 
he  uses  either  a  special  multi-core  cable,  or  encloses  the  cabling 
in  stout  hosing.  On  account  of  this  hosing  having  to  withstand 
very  trying  weather,  the  renewals  of  both  hose  and  cabling  are 
considerable  items  in  up-keep,  inspection  and  testing.  The 
weakest  and  most  fruitful  cause  of  trouble  was  found  to  be  just 
where  the  cabling  passes  through  the  motor  casing  and  bends 
round  to  the  brush  carriers.  The  limited  space  between  the 
cross-bar  suspension  and  hole  for  the  cables  creates  loopholes 
for  inferior  treatment,  and  consequent  troubles,  due  to  moisture 
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FIG.  5. — VENTILAfED  MOTORS. 


finding  its  way  into  cabling  and  motors.  To  get  rid  of  the 
trouble,  two  lengths  of  flexible  steel  hosing,  2  in.  in  diameter, 
flanged  at  one  end,  were  bolted  to  the  motor  shells  with  a 
joint  ring  between  shell  and  flange,  as  shown  in  Fig.  5.  The 
other  end  of  the  hose  was  then  brought  through  the  car  floor¬ 
ing  to  the  side  of  the  junction  box  and  fixed  with  a  suitable 
cleat.  From  the  junction  box  the  cables  were  passed  through 
the  tube  to  the  brush  carrier  to  the  terminals.  The  old  aper¬ 
tures  were  plugged  up,  as  were  also  the  crosa-connector  holes 
between  the  top  and  bottom  field  coils,  after  finding  a  more 
suitable  method  of  fixing  the  latter  inside  the  shell.  This  ar¬ 
rangement  has  been  working  for  five  months,  and  repeated  in¬ 
spection  shows  that  the  steel  flexible  and  cables  are  in  the  same 
condition  as  when  put  in,  and  no  moisture  has  been  found  to 
penetrate  to  either  leads  or  motor.  He  further  finds  that  the 
motors  thus  equipped  ran  cooler  than  the  other  motors,  due  to 
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the  escape  of  hot  air  up  the  flexible  steel  tube  and  through  the 
longitudinal  lath  and  space  seat.  To  prevent  discomfort  to 
passengers  and  to  carry  this  hot  air  away  from  the  motors,  a 
rectangular  trough  can  be  fixed  bottom  up  to  the  flooring  under 
the  seat,  outlets  being  provided  at  either  end,  or  a  false  floor 
can  be  fitted  under  the  seats.  In  Fig.  5  D  is  the  air 
duct  running  the  full  length  of  the  seat,  with  outlets  on  the  car 
platform;  H,  the  old  inlet  for  the  cables  behind  the  suspension 
bar;  F,  flanged  flexible  steel  hose;  T  B,  terminal  or  junction 
box ;  V  V,  position  of  proposed  inlets. — Lond.  Elec.  Rev.,  Dec.  4. 

Italian  Mountain  Railway. — A, 'Rubini. — An  illustrated  de¬ 
scription  of  the  new  electric  railroad  from  Castle  Raymondo  to 
Camerino,  in  Italy.  It  has  a  length  of  10  miles  and  some  heavy 
grades,  up  to  10  per  cent,  but  is  built  throughout  as  an  adhesion 
road.  A  water  power  is  utilized  to  generate  three-phase  cur¬ 
rents,  which  are  changed  in  a  converter  station  to  direct  cur¬ 
rent. — Elek.  Zeit.,  Dec.  3. 

Single-Phase  Railways. — S.  Sprout. — An  article  in  which  the 
author  gives  figures  for  the  cost  of  construction  and  operation 
with  both  alternating  and  direct  current,  as  estimated  for  the 
Ocean  Shore  Railway,  which  is  an  80-mile  double-track  inter- 
urban  road  in  California.  It  is  figured  that  for  this  line  the 
saving  in  first  cost  of  the  single-phase  system  would  be  $475,000 
and  the  annual  saving  in  operating  expense  would  be  over 
$40,000  compared  with  the  direct-current  system. — Elec.  Rail¬ 
way  Jour.,  Dec.  12. 

Single-Phase  Traction  Motors. — An  illustrated  description  of 
the  new  design  of  single-phase  motors  and  high-capacity  trucks 
which  will  be  used  under  the  steel  motor-cars  now  being  built 
for  the  suburban  service  of  the  New  York,  New  Haven  & 
Hartford  Railroad.  The  unique  feature  of  these  equipments  is 
the  suspension  of  the  entire  motor  on  springs. — Elec.  Railway 
Jour.,  Dec.  12. 

Trolley  Construction. — An  illustrated  article  on  experimental 
overhead  trolley  construction  of  the  Pennsylvania  Tunnel  & 
Terminal  Road.  Before  deciding  to  adopt  the  direct -current 
system  with  a  third-rail  for  the  tunnels  under  New  York  City 
the  Pennsylvania  Railroad  Company  built  five  miles  of  experi¬ 
mental  overhead  trolley  line  on  Long  Island,  which  were 
equipped  with  several  types  of  catenary  trolley  construction. 
The  features  of  the  different  constructions  are  described  and 
illustrated,  but  the  results  of  the  comparative  tests  are  not  yet 
given. — Elec.  Railway  Jour.,  Dec.  I2. 

Railway  Motors. — E.  V.  Pannell. — An  article  ilustrated  by 
diagrams  discussing  some  features  of  traction  motors  which 
determine  their  design. — Lond.  Elec.  Rev.,  Dec.  4. 

Initallations,  Systems  and  Appliances. 
Compensation  of  Voltage  Drop. — E.  Sidek. — ^The  transmis¬ 
sion  line  to  Karlstadt,  in  Australia,  is  operated  at  20,000  volts; 
at  Karlstadt  the  e.m.f.  is  reduced  to  5000  volts  for  distribution. 
The  voltage  drop  in  the  transmission  line  and  the  transformers 
is  to  be  compensated;  on  the  5000-volt  side  of  the  system  this 
amounts  to  300  volts.  The  method  of  compensation  is  as  fol¬ 
lows:  Before  the  5000-volt  line  passes  out  of  the  substation 
an  auxiliary  transformer  is  provided.  In  series  with  the 
primary  winding  of  this  transformer  an  adjustable  inductor  is 
connected,  the  adjustment  being  obtained  by  change  of  the 
air-gap.  The  additional  voltage  of  the  inductance  coil  may  be 
changed  continually  from  a  maximum  to  almost  zero  by  chang¬ 
ing  the  air-gap.  This  is  done  by  means  of  a  small  motor. 
Theoretically  the  inductance  needs  to  have  a  current-carrying 
capacity  of  only  one-fourth  that  of  the  transformer,  and,  in  fact, 
it  is  much  smaller  than  the  transformer.  The  great  advan¬ 
tage  of  the  method  is  that  the  regulation  is  carried  out  com¬ 
pletely  in  the  magnetic  circuit.  The  author  gives  some  notes 
on  the  calculation  of  such  auxiliary  transformers. — Elek.  und 
Masch.  (Vienna),  Nov.  8. 

Electrical  Industry  in  Great  Britain  and  Germany. — W.  M. 
Mordey. — A  long  abstract  of  his  presidential  address,  which 
has  already  been  noticed  in  the  Digest.  The  present  abstract 
is  especially  full  in  reproducing  his  statistical  tables  on  elec¬ 
tricity  supply  in  British  and  German  towns. — Lond  Elec.  Rev., 
Nov.  27. 


Three-Phase,  Two-Phase  Transformation. — L.  A.  Starrett. 
— An  illustrated  description  of  a  case  in  which  standard  trans¬ 
formers  were  used  for  a  special  case  of  transformation  fronk 
three-phase  to  two-phase.  The  problem  was  to  operate  some 
220-volt  two-phase  motors  from  the  secondary  circuit  of  a 
4000-volt  three-phase  system.  There  were  available  standard 
transformers  having  a  normal  ratio  of  2200  to  220  volts,  in 
which  extra  terminals  were  brought  out  so  that  a  ratio  of  2000 
to  222  volts  could  be  obtained.  The  arrangement  adapted  is- 
described  and  illustrated  by  diagrams.  There  are  also  editorial 
notes  by  Mr.  C.  F.  Scott  on  the  use  of  standard  apparatus  for 
special  purposes. — Elec.  Jour.,  December. 

Wires,  Wiring  and  Conduits. 

Bare  Aluminum  Coils. — F.  Singer. — On  account  of  the  invisi¬ 
ble  oxide  film  which  always  exists  on  the  surface  of  aluminum, 
coils  may  be  wound  of  bare  aluminum  wire  without  any  insu¬ 
lation  between  the  adjoining  turns  of  a  layer,  although  a  filmi 
of  some  insulating  material  must  be  placed  between  two  suc¬ 
cessive  layers  of  wires.  The  oxide  film  on  the  aluminum  sur¬ 
face  is  sufficient  to  prevent  any  short-circuit  between  two  ad¬ 
joining  turns;  the  perforating  e.m.f.  of  this  natural  oxide  film 
is  in  the  mean  0.5  volt,  but  by  special  electrolytic  treatment  it 
may  be  increased  to  100  volts.  The  natural  oxide  film  contains^ 
hydrates  which  are  not  as  good  insulators  as  the  oxide  itself, 
and  which  may  be  decomposed  by  heat.  For  this  reason  it  is- 
preferable  to  let  the  coils,  when  wound,  lay  in  air  for  several 
days  and  get  well  dried  at  about  too  deg.  C.  The  insulating 
films  between  the  different  layers  of  wires  should  consist  pre¬ 
ferably  of  a  non-hydroscopic  substance.  If  asbestos  paper  is 
used  it  is  found  that  it  absorbs  moisture,  resulting  in  the  for¬ 
mation  of  hydrate  and  its  decomposition.  For  this  reason  such 
coils  should  be  covered  with  a  layer  of  insulating  paint  which 
prevents  any  moisture  from  entering  the  coil.  Some  notes  are 
given  on  soldering.  It  has  been  claimed  that  such  bare  alumi¬ 
num  coils  require  more  space  than  insulated  copper  coils,  but 
this  is  true  to  only  a  small  extent.  Moreover,  it  is  possible  to- 
make  better  use  of  the  space  by  using  a  square  instead  of  a  cir¬ 
cular  section  of  the  aluminum  wire.  Such  aluminum  coils  are 
not  only  much  lighter  than  copper  coils,  but  at  the  present  price 
of  aluminum  they  are  also  much  cheaper.  The  cost  of  winding 
the  coils  is  somewhat  higher  on  account  of  the  necessity  of  in¬ 
serting  the  insulating  films. — Elek.  Am.,  Nov.  26. 

Number  of  Wires  in  a  Stranded  Cable. — J.  A.  Fleming. — 
With  the  exception  of  a  three-wire  cable,  the  number  of  wires- 
which  can  be  stranded  into  a  cable  are  7,  19,  37,  61,  91,  etc. 
The  rule  which  governs  is  that  these  numbers  are  themselves 
the  difference  between  the  cubes  of  the  consecutive  figures  l, 
2,  3,  4,  etc.  On  the  other  hand,  the  difference  between  the  num¬ 
bers  7,  19,  37,  etc.,  are  successive  multiples  of  the  number  6. 
The  reason  for  the  above  law  of  stranding  is,  therefore,  obvi¬ 
ous.  It  arises  from  the  geometrical  fact  that  one  can  arrange- 
six  circles  round  one  circle,  all  touching  the  central  circle  and 
one  another,  and  that  round  the  outer  layer  of  six  circles  we 
can  arrange  12  circles,  all  touching  each  other  and  touching  the 
first  layer  of  six  circles,  and  beyond  this,  again,  18  circles,  24 
circles,  and  so  on. — Lond.  Electrical  Times,  Nov.  26. 

Electrophysics  and  Magnetism. 

Optical  Properties  of  Films  of  Magnetic  Metals. — C.  A. 
Skinner  and  A.  Q.  Tool. — An  account  of  an  investigation  in 
which  the  authors  studied  the  magnetic  rotation  and  ellipticity 
produced  in  plane-polarized  light  by  films  of  magnetic  metals, 
along  with  other  properties  intimately  associated  in  theory  with 
these — namely,  the  refractive  indices  and  extinction  coefficients. 
Harris  formerly  found  that  iron  films,  obtained  by  cathode  de¬ 
posit  in  a  glow  current,  exhibited  magnetic  effects  differing  with 
the  gas  in  which  they  were  produced.  His  results  also  show 
that  the  variation  in  the  magnetic  rotation  of  these  films  with 
the  wave-length  of  light  is  strikingly  different  from  that  ob¬ 
tained  by  Lobach  for  electrolytic  iron.  After  irhproving  the 
method  of  Harris,  the  present  authors  have  extended  observa¬ 
tions  on  these  films  into  the  region  of  relatively  greater  ab¬ 
sorption,  which  this  type  is  found  to  possess.  Both  magnetic 


scribe  a  method  of  preparation  of  urano-uranic  oxide.  Uran¬ 
ium  is  easily  freed  from  all  other  radio-active  substances.  Pure 
UsO*  of  perfectly  definite  composition  is  readily  obtained  by 
heating  any  lower  or  higher  oxide  of  uranium  in  air  at  700  deg. 
Uniform  films  of  U«Oi  7  cm  in  diameter,  weighing  from  0.6 
to  0.8  gram,  have  definite  and  constant  alpha-ray  activity  and 
are,  therefore,  recommended  as  standards  of  radio-activity. 
The  alpha-ray  saturation  current  for  such  a  standard  film  was 
measured  in  absolute  units  and  from  the  results  the  total  ioni¬ 
zation  current  for  i  gram  of  uranium,  in  an  infinitely  thin  film, 
was  calculated^ — Amer.  Jour,  of  Science,  December. 

Radio-Activity  and  Temperature. — H.  W.  Schmidt  and  B. 
Cermak. — An  account  of  experiments  which  show  that  a  direct 
influence  of  the  temperature  on  radiation  and  speed  of  trans¬ 
formation  of  the  products  of  decay  from  radium  to  Ra  C  could 
not  be  found  with  the  most  sensitive  instruments  at  tempera¬ 
tures  up  to  1500  deg.  C. — Phys.  Zeit,  Nov.  15. 

Magnetic  Field  in  Sun  Spots. — P,  Zeeman-Hale  has  re¬ 
cently  made  interesting  spectroscopic  observations  on  the  doub¬ 
ling  of  the  lines  in  sun  spots.  He  had  formerly  proved  the  ex¬ 
istence  of  strong  vortices  around  sun  spots,  and  had  expressed 
the  belief  that  electric  currents  were  revolving  in  these  vortices. 
These  would  produce  a  magnetic  field  in  the  sun  spot  and  one 
should  observe  the  Zeeman  effect  on  a  large  scale.  Such  is 
the  case.  Vortices  rotating  in  opposite  directions  show  oppo¬ 
site  polarities. — Phys.  Zeit.,  Nov.  15. 

Gamma  Rays. — W.  H.  Bragg  and  J.  P.  V.  Madsen. — An  ac¬ 
count  of  an  experimental  investigation  of  the  properties  of  the 
secondary  radiation  due  to  gamma  rays,  and  of  the  nature  of 
these  rays.  The  authors  think  that  the  properties  are  readily 
explained  if  the  gamma  rays  are  supposed  to  be  material,  but 
are  not  easily  to  be  reconciled  with  the  aether-pulse  hypothesis. 
— Phil.  Mag.,  December. 

Units,  Measurements  and  Instruments. 

Earth  Inductor. — J.  J.  T.  Chabot. — The  author  has  formerly 
shown  that  “it  is  possible  to  connect  together  the  stationary 
part  of  a  circuit  and  the  rotating  coil — the  rotation  being  con¬ 
tinuously  in  one  direction — by  means  of  an  unbroken  conduct¬ 
ing  connection ;  that  is,  without  any  sliding  contacts.”  He  has 


rotation  and  ellipticity  reverse  their  direction  with  respect  to  the 
magnetizing  current.  By  varying  the  method  of  producing  the 
films  of  iron,  the  authors  have  obtained  three  distinct  types,  one 
of  which  exhibits  a  marked  absorption  region  in  the  visible 
spectrum,  while  the  other  two  sjem  to  have  the  center  of  such 
a  region  shifted  well  out  in  the  ultraviolet  Similar  character¬ 
istic  differences  are  found  in  films  of  cobalt.  Cathode  films  of 
nickel  were  found  to  be  almost  imperceptibly  active,  though 
electrolytic  nickel  gives  measurable  values.  A  measurable  ellip¬ 
ticity  is  imparted  to  the  originally  plane-polarized  light  by  all 
films  producing  a  measurable  magnetic  rotation. — Phil.  Mag., 
December. 

Spark-Gaps  in  Series. — P.  Nordmever. — An  account  of  an  ex¬ 
perimental  investigation  in  which  the  arrangement  shown  in 
Fig.  6  was  used.  One  pole  of  an  electrostatic  machine  was 
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connected  with  one  pole  of  the  electrometer  E,  also  with  one 
pole  of  the  condenser  B,  and  with  one  pole  I  of  the  air-gap  Fi. 
The  earth  connection  is  represented  by  e.  It  was  found  that 
the  potential  required  to  produce  a  discharge  over  the  spark- 
gaps  Fi  and  F2  was  equal  to  the  sum  of  the  spark  potentials  re¬ 
quired  for  each  spark-gap  separately  only  when  both  gaps  were 
simultaneously  illuminated  with  ultraviolet  light  from  a  me- 
cury-vapor  lamp.  Without  the  use  of  ultraviolet  light  this  was 
not  the  case.  In  this  case  when  Fi  was  maintained  constant, 
while  F»  was  increased,  the  spark  potential  of  the  combination 
first  increased  quickly,  then  remained  constant,  then  increased 
again  quickly,  then  remained  again  constant,  etc.,  so  that  the 
curve  is  represented  approximately  by  a  series  of  almost  vertical 
and  horizontal  lines.  The  same  observations  were  made  when 
only  F2  was  illuminated  with  ultraviolet  light.  On  the  other 
hand,  illuminating  Ft  with  ultraviolet  light  had  about  the  same 
effect  as  illuminating  both  spark-gaps. — Phys.  Zeit.,  Nov.  1$. 

Gaseous  Ionization  and  Pressure. — T.  H.  Laby  and  G.  W.  C. 
Kaye. — An  account  of  an  investigation  in  which  ionization- 
pressure  curves  were  determined  over  a  range  of  pressures  from 
I  to  17  atmospheres  for  hydrogen,  air  and  carbon  dioxide,  when 
contained  in  an  aluminum  vessel  and  exposed  to  hard  gamma 
rays  from  radium.  The  amount  of  ionization  in  hydrogen  is  ap¬ 
proximately  proportional  to  the  pressure;  in  air  it  increases  less 
rapidly  than  the  pressure;  in  carbon  dioxide  still  less  rapidly 
than  the  pressure,  especially  at  the  higher  pressures.  The 
authors  conclude  from  a  discussion  of  these  results  that  the 
ionization  arising  from  (a)  the  gamma  rays,  which  is  small  in 
amount,  varies  as  the  pressure;  (b)  the  secondary  beta  rays, 
excited  by  the  gamma  rays,  from  the  aluminum  electrodes, 
varies  as  the  pressure;  while  that  excited  in  the  gas  itself 
produces  ionization  small  in  amount  and  proportional  to  the 
square  of  the  pressure;  (c)  a  soft  tertiary  radiation,  increases 
less  rapidly  than  the  pressure.  It  is  inferred  from  these  results 
that  when  beta  rays — velocity  about  half  that  of  light — are 
absorbed  they  excite  soft  secondary  beta  radiation. — Phil.  Mag., 
December. 

Ions  from  Hot  Bodies. — O.  W.  Richardson. — An  account  of 
an  experimental  investigation  of  the  kinetic  energy  of  ions 
emitted  from  hot  bodies.  If  taken  together  with  former  investi¬ 
gations  of  the  author,  the  chief  result  of  his  research  is  that 
the  ions  emitted  by  hot  platinum,  whether  positive  or  negative, 
are  kinetically  identical  with  the  molecules  of  a  gas,  of  equal 
molecular  weight,  at  the  temperature  of  the  metal.  This  iden¬ 
tity  is  true  not  only  of  the  average  velocity,  but  of  its  mode 
of  distribution  among  the  different  ions  or  molecules  as  well. 
— Phil.  Mag.,  December. 

Uranium  and  a  Standard  of  Radio-Activity. — H.  N.  McCoy 
and  G.  C.  Ashman. — An  article  in  which  the  authors  first  de- 


■earth  inductor. 


built  an  earth-inductor  according  to  this  principle.  The  con¬ 
ducting  coil  a  is  placed  so  as  to  turn  around  an  axis  y  in  a 
wooden  arched-frame  b,  which  is  rotatable  round  an  axis  x 
normal  to  y  in  a  fixed  wooden  frame  c,  which  carries  the  driv¬ 
ing  mechanism  d;  for  these  axes  bronze  ball-bearings  are  em¬ 
ployed  throughout.  Fig.  7  shows  the  instrument  with  a  hori¬ 
zontal  axis  X,  adapted  for  induction  by  the  total  magnetic  field 
of  the  earth,  or  by  the  vertical  component  alone,  according  as 
the  jr-component  runs  along  it  transversely  or  longituciinally ; 
Fig.  8  shows  the  same  with  vertical  axis  x  arranged  for  induc¬ 
tion  by  the  earth’s  horizontal  component;  Fig.  9  shows  the 
arrangement  of  the  unbroken  conducting  path  between  the  fixed 
and  rotating  parts  of  the  circuit.  The  brass  shaft  to  the  con¬ 
ducting  coil  a  is  hollow  and  terminates  at  the  one  end  with  a 
bevel-wheel  gearing  in  the  particular  model,  with  the  nearest 
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end  of  another  hollow  shaft  (which,  however,  is  of  plaited 
bronze  wire  and  is,  therefore,  flexible),  whose  other  end  is 
fixed  rigidly  in  the  framework  c.  At  each  rotation  of  the 
frame  b  round  the  axis  of  x  there  occurs  therefore  an  equal 
rotation  of  the  coil  a  round  the  axis  of  y  in  such  a  manner 
that  the  conducting  windings  of  the  coil  can  now  be  connected 
through  the  two  hollow  shafts.  This  is  a  concentric  double 
cable  of  very  fine  twisted  copper  wire  of  0.0123  sq.  cm  conduct¬ 
ing  cross-section  for  each  of  the  two  current  paths.  In  all 


FIGS.  8  AND  9. — EARTH  INDUCTOR. 


measurements  with  the  earth  inductor  by  a  null  method — ad¬ 
justing  for  the  vanishing  of  the  induced  current — it  is  most 
effective  to  employ  as  an  indicator  a  resonance  instrument — 
string  galvanometer  or  the  like — whose  own  frequency  lies 
within  the  range  of  the  frequency  of  the  inductor,  because  it 
means  a  very  great  increase  in  the  sharpness  of  the  observa¬ 
tions. — Phil.  Mag.,  December. 

Photoelectric  Cells. — J.  Rosenthal. — Since  in  comparison 
with  selenium  cells,  photoelectric  gas  cells  show  no  or  very 
small  inertia,  they  may  be  better  suitable  for  electric  transmis¬ 
sion  of  pictures  to  a  distance.  The  author  has  succeeded  in 
getting  gas  cells  giving  currents  of  several  milliamperes.  Good 
results  were  obtained  ‘  both  with  rubidium-hydrogen  cells  and 
rubidium-helium  ceWs.—^hys.  Zeit.,  Nov.  15. 

Meter  and  Relay  Connections. — H.  W.  Brown. — A  continua¬ 
tion  of  his  long  ilustrated  serial.  In  the  present  installment 
the  author  considers  various  standard  and  special  meter  and 
relay  connections  for  three-phase,  three-wire  circuits,  including 
the  methods  of  grouping  transformers  and  single-phase  and 
polyphase  meters. — Elec.  Jour.,  December. 

Voltameter  Balance. — Wendler. — An  illustrated  descrip¬ 
tion  of  a  voltameter  balance  in  which  both  electrodes  are  sus¬ 
pended  from  the  two  arms  of  a  balance,  the  arrangement  being 
described  for  copper  electrodes  in  copper  sulphate. — Phys. 
Zeit.,  Nov.  16. 

Telegraphy,  Telephony  and  Signals. 

Telephone  and  Telegraph  Congress. — J.  Kareis. — An  account 
of  the  proceedings  at  the  International  Telegraph  and  Tele¬ 
phone  Congress  in  Budapest.  An  abstract  is  given  of  a  paper 
of  Hollos,  who  discusses  the  question  why  the  highly  efficient 
apparatus  of  Poliak  and  Virag,  Siemens  &  Halske,  Rowland, 
and  Murray  are  so  little  used  in  practice.  The  reasons  given 
are  the  competition  of  the  telephone  in  case  of  urgent  messages ; 
the  increasing  difficulty  with  increasing  distance,  and  the  high 
cost  of  these  systems. — Elek.  und  Masch.  (Vienna),  Nov.  22. 

Undamped  Electric  Oscillations. — H.  T.  Simon. — A  review 
illustrated  by  diagrams  of  the  principles  of  the  new  methods  for 


producing  undamped  oscillations,  and  especially  of  the  funda¬ 
mental  facts  in  the  behavior  of  the  arc  used  in  such  methods. — 
Phys.  Zeit.,  Dec.  i. 

Leakage  in  Loaded  Telephone  Lines. — F.  Lueschen. — This 
paper  (an  abstract  of  which  has  already  been  noticed  in  the 
Digest)  gives  the  effect  of  leakage  in  telephone  cables  loaded 
with  Pupin  inductance  coils.  The  best  results  are  obtained  for  a 
certain  value  of  self-inductance.  If  the  self-inductance  is  fur¬ 
ther  increased  beyond  this  value  the  results  become  worse.  For 
the  cable  in  Lake  Bodensee  too  high  a  value  of  self-induct¬ 
ance  appears  to  have  been  chosen.  With  a  paper-insulated 
cable  having  four  times  the  thickness  of  the  copper  conductor, 
the  same  results  would  have  been  obtained  as  with  the  Boden¬ 
see  cable  loaded  according  to  the  Pupin  system.  It  is  ques¬ 
tionable  whether  the  cost  of  laying  the  cable  and  maintaining 
it  is  less  with  the  Pupin  system  in  this  case.  The  specific 
damping  coefficient  which  the  Bodensee  cable  now  has  could 
have  been  obtained  with  a  self-inductance  of  less  than  one-half 
the  self-inductance  really  used.  Naturally,  in  this  case  the  ef¬ 
fective  resistance  of  the  coils  would  also  have  been  one-half 
and  this  would  have  been  of  importance  for  the  transmission 
of  speech.  While  the  value  of  the  damping  coefficient  deter- 
j  mines  the  distance  of  transmission,  it  does  not  follow  that  on 
two  lines  with  the  same  damping  coefficient  the  transmission 
I  of  speech  is  of  the  same  quality.  The  quality  depends  also  on 
the  resistance  of  the  line,  and  in  two  lines  with  the  same  damp¬ 
ing  coefficient  and  different  resistance,  the  transmission  of 
speech  is  better  over  the  line  with  the  smaller  resistance. — 
Elek.  Zeit.,  Nov.  12. 

Telephone  Cables. — P.  Breisig. — An  'illustrated  translation  of 
his  German  paper,  abstracted  before  in  the  Digest,  and  giving 
the  author’s  experience  with  long-distance  submarine  cables  in 
which  the  copper  conductors  are  wound  for  their  entire  length 
with  fine  iron  wire  in  order  to  increase  the  inductance  and 
thus  diminish  the  attenuation  and  the  distortion. — Lond.  Elec., 
Nov.  27. 

Miscellaneous. 

Lagging. — A.  W.  Porter. — A  note  on  an  experiment,  shown 
before  the  London  Physical  Society,  “on  an  anomaly  in  the 
lagging  of  thin  wires  and  narrow  pipes.”  When  thin  wires  and 
pipes  are  covered  with  a  lagging  material,  it  is  not  possible  to 
say  whether  the  covering  will  keep  heat  in  or  assist  it  to  escape. 
There  is  a  critical  radius,  depending  upon  the  ratio  of  the  con¬ 
ductivity  of  the  material  to  the  emissivity  from  its  surface, 
which  the  outer  covering  must  exceed  before  it  begins  to  act 
as  a  lagger.  A  thin  platinum  wire  (0.2  mm  radius)  was  coated 
at  intervals  along  its  length  with  glass  of  about  0.2  mm  outer 
radius.  When  an  electric  current  was  passed  through  the  wire, 
of  sufficient  strength  to  raise  the  uncoated  portions  to,  say, 
800  deg.  C.,  the  coated  portions  did  not  even  glow,  and  meas¬ 
urements  showed  that  they  remained  at  about  100  deg.  C. ;  there 
was  thus  a  difference  of  about  700  deg.  on  the  wrong  side.  A 
thickness  of  coating  can  be  obtained,  which  is  such  as  to  allow 
the  same  escape  of  heat  as  from  a  practically  uncoated  wire. 
To  illustrate  this,  two  narrow  steam  pipes  were  shown — one 
coated  with  a  single  layer  of  asbestos  paper,  the  other  with  a 
very  thick  coat.  The  two  were  equivalent  in  their  power  of 
preventing  escape  of  heat.  An  intermediate  thickness  of  coat 
would  have  made  a  worse-lagging  pipe  than  either  of  them. — 
Lond.  Elec.  Rev.,  Nov.  27. 


BOOK  REVIEWS. 

American  Practice  of  Gas-Piping  and  Gas  Lighting  in 
Buildings.  By  Wm.  Paul  (ierhard,  C.E.  New  York: 
McGraw  Publishing  Company.  306  pages.  Price,  $3. 

As  stated  in  the  preface,  this  book  is  intended  for  the  instruc¬ 
tion  of  the  gas  consumer  and  householder.  It  is  gratifying  to 
observe  that  the  subject  is  treated  from  this  point  of  view  in 
an  interesting  and  entertaining  manner,  instead  of  with  the 
dryness  so  apt  to  characterize  works  of  this  kind.  The  in¬ 
formation  is  valuable,  complete  and  instructive  and  should  not 
be  overlooked  by  anyone  who  has  to  deal  with  gas. 
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raphy.  Wireless  telephony  is  treated  very  briefly,  and  a  report 
oi  an  interview  with  Mr.  Nikola  Tesla,  dealing  with  the  future 


spondence,  Chicago.  Eight  volumes.  Illustrated.  Price,  of  the  wireless  art,  is  included.  4 

$24.  The  descriptive  matter  relates  almost  exclusively  to  devices  ] 

Correspondence  instruction  has  had  many  interesting  and  developed  by  the  author,  and  hence  many  commercial  forms  of  S 

important  developments;  not  the  least  has  been  the  literature  wireless  equipments  are  not  mentioned.  However,  the  de-  \ 

it  has  brought  into  existence.  With  simple  instruction  papers  scriptions  cover  the  operating  characteristics  in  general  and  are 
as  a  start  and  foundation,  the  present  literature  of  this  method  applicable  with  slight  modifications  to  most  devices  now  in  use.  4 

is  of  striking  proportions,  and  in  general  of  great  value.  The  In  attempting  to  minimize  the  use  of  technical  terms  the  authors  i 

benefits  conferred  by  correspondence  schools  on  the  last  two  have  clung  to  the  old  term  “Leyden  jar”  when  referring  to  a  ] 

generations  are  simply  inestimable,  and  at  the  beginning  of  the  condenser.  It  is  absurd  to  speak  of  an  assemblage  of  sheets  4 

widespread  modem  technical  study  is  the  splendid  impetus  of  foils  separated  by  glass  plates  as  a  “battery  of  Leyden  jars.”  j 

given  by  this  aid  to  the  ignorant.  Just  where  in  educational  The  book  is  characterized  by  simplicity,  and  should  prove  of 

evolution  the  correspondence  schools  will  come  out  it  is  hard  service  to  ail  wishing  to  learn  of  the  fundamental  character-  ^ 

to  say;  but  in  their  literature  they  have  a  desirable  investment  istics  of  wireless  telegraph  apparatus  without  being  compelled  ? 

as  well  as  a  genuine  contribution  to  intellectual  progress.  to  be  familiar  with  higher  mathematics  and  advanced  electro-  i’ 

This  cyclopedia  is  altogether  worthy  of  praise,  not  the  least  physics.  j 

of  its  merits  being  the  originality  of  treatment  and  the  fresh-  -  ; 

ness  of  contents.  There  are  many  sections  in  which  the  elec-  Annuaire  pour  l’an  1909.  Public  par  le  Bureau  des  Longi-  ; 

trical  engineer  will  find  data  and  detail  of  great  direct  utility,  tudes.  Avec  des  Notes  Scientifiques.  Paris:  Gauthier- 

but  we  may  specify  the  section  by  Professor  Turneaure  him-  Villars.  940  pages.  Price,  i  franc  50. 

self  on  hydraulics  and  that  by  Mr.  A.  Black  on  water-power  Besides  physical  and  astronomical  data  and  other  related 

development.  The  cyclopedia  is  a  most  welcome  addition  to  an  matters,  this  annual  publication  of  the  Bureau  des  Longitudes 

engineering  library.  contains  a  paper  of  20  pages  on  stellar  spectra  and  their  classifi-  i 

-  cation  by  M.  A.  de  Gramont ;  another  of  57  pages  on  the  move-  \ 

Wireless  Telegraphy  and  Telephony.  By  W.  W.  Massie  and  ments  and  deformation  of  the  earth’s  crust  by  M.  Ch.  Lalle-  I 

C.  R.  Vanderhill.  New  York:  D.  Van  Nostrand  Company,  mand;  and  a  third  of  n6  pages  on  variable  stars  by  M.  G.  “j 

76  pages,  28  illustrations.  Price,  $i  net.  Bigourdan.  We  hope  that  the  astronomical  character  of  the 

The  book  is  divided  into  seven  chapters,  which  discuss  the  papers  in  the  present  issue  does  not  signify  that  subjects  re¬ 
theory  of  the  propagation  of  waves,  methods  of  generating  and  lating  to  general  physics  and  electricity  are  henceforth  to  be 

detecting  the  waves,  transmitting  and  receiving  devices  and  excluded.  Some  of  the  most  valuable  contributions  to  the 
finally  the  commercial  possibilities  and  abuses  of  wireless  teleg-  literature  of  the  latter  branches  have  appeared  in  the  Annuaire. 


harvard 


NEW  APPARATUS  AND  APPLIANCES 


Steel  Bracket  for  Line  Work 


place  the  wood  brackets  in  common  use  in  the  construction  of 
pole  lines  for  lighting,  telephone  and  railway  circuits.  The 
brackets,  which  are  herewith  illustrated,  are  so  constructed 
that  they  are  given  the  maximum  strength  possible,  with  a 
minimum  weight.  They  are  shaped  while  cold,  and  thus  are 
said  to  retain  their  original  strength.  The  pins  used  on  these 
brackets  are  also  manufactured  on  the  Harvard  patents.  These 
contain  a  collapsible  feature  which  permits  the  cob  to  conform 
to  the  inequalities  of  the  threads  of  glass  and  porcelain  insu¬ 
lators.  The  cob  ends  of  these  pins  are  stamped  from  spring 


The  Harvard  Electric  Company,  Chicago,  Ill.,  is  making  a 
line  of  galvanized  electrical  construction  specialties  which  in¬ 
cludes  fuses  and  fuse  wires,  self-welding  copper  sleeves  and 


joints,  guy  clamps,  ground  rods,  station  arresters,  switch  and 
conduit  boxes  and  a  complete  line  of  heavy  galvanized  steel 


FIGS.  3  AND  4. — steel  BRACKETS, 


sheet  steel,  and  thereby  are  given  the  requisite  shape,  includ- 
ing  the  threads  to  fit  the  desired  type  of  insulators.  The  cobs 
are  riveted  to  the  ends  of  the  brackets  in  such  a  way  that  their 

PiQ  2. _ STEEL  BRACKET.  Stability  and  strength  are  assured.  The  company’s  method  of 

*  hot  galvanizing  has  been  carefully  worked  out,  and  has  re¬ 
brackets  for  all  classes  of  work.  The  brackets,  which  are  made  suited  in  the  production  of  a  galvanized  coating  of  unusual 
of  hot-rolled  mild  Bessemer  channel  steel,  are  designed  to  re-  thickness,  which,  the  company  asserts,  gives  increased  strength 
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and  longer  life  to  the  metals.  The  brackets  can  be  manufac-  external  magnetic  fields.  The  low-potential  current  for  the  am- 

tured  for  almost  any  desired  type  of  line  construction.  The  meter  is  produced  by  a  small  series  transformer  having  a  wind- 

types  of  brackets  carried  in  stock,  however,  are  the  house  ing  located  on  a  set  of  alloy  steel  punchings  so  constructed  as 

brackets,  terminal  brackets  and  the  transposition,  cross-arm,  to  be  placed  over  the  high-potential  conductor,  the  current  in 

service  wire  and  pole-line  brackets.  Each  of  these  types  is 
designed  especially  to  meet  the  conditions  of  construction  for 
which  they  are  intended. 

A  type  of  bracket  known  as  the  overhanging  bracket  is  also  T  * 

'made  by  the  company.  This  bracket  is  designed  to  increase 

the  wire-carrying  capacity  of  a  cross-arm  until  such  time  as  it  tjL' 

may  be  found  advisable  to  additional  cross-arms.  This 

bracket  is  so  made  that  it  can  be  bolted  to  t^e  under  side  of  the 

arm  and  it  may  be  attached  and  detached  with  ease.  The  BmigiiaigB 

to  be  way 

the  is  directed  to  point  directly  the 

bolt  holding  the  arm  into  position,  and  it  prevents  the  cross- 
arm  from 


Moisture-Proof  Outlet  Boxes 


Figs.  I  and  2  illustrate  a  new  moisture-proof  outlet  box  made 
by  the  Benjamin  Electric  Manufacturing  Company,  Chicago. 
In  Fig.  1,  which  is  a  cross-section  of  the  box  and  the  globe,  it 
is  seen  that  it  has  threaded  pipe  connections  for  the  leading-in 


AMMETER  FOR  HIGH-TENSION  CIRCUITS. 


which  is  to  be  measured.  Use  is  made  of  a  pair  of  small  leads 
from  20  ft.  to  40  ft.  in  length,  so  that  the  transformer  can  be 
mounted  at  the  most  convenient  place  in  order  that  the  instru¬ 
ment  may  readily  be  observed.  The  meter  is  provided  with  an 
adjustable  holder,  which  permits  its  use  with  any  of  the  standard 
insulators,  on  which  it  can  readily  be  mounted.  The  insulation 
of  the  instrument  system,  therefore,  is  equal  to  that  of  the  trans¬ 
mission  system,  this  result  being  secured  without  resorting  to 
heavily  insulated  or  expensive  devices.  The  above-described  de¬ 
vice  for  measuring  current  in  high-potential  circuits  is  being 
placed  on  the  market  by  the  Central  Electrical  Company,  Chi¬ 
cago,  Ill. 


FIG.  I. — WATERPROOF  OUTLET  BOX. 


Thermal  Insulating  Material 


conduit.  The  cover  and  shell  into  which  the  vapor-proof  globe 
is  screwed  are  fastened  to  the  box  with  a  gasket  joint.  The 
box  is  of  cast  iron,  and  when  installed  with  globe  is  thus  proof 
against  damp  atmospheric  conditions.  An  aluminum  reflector 


One  of  the  characteristics  of  electrical  insulating  materials 
which  has  proved  disadvantageous  in  many  cases  is  the  low 
thermal  conductivity.  Advantage  is  taken  of  this  characteristic 
in  connection  with  the  annealing  of  electrical  steel  where  a 
good  heat  insulator  is  desired  in  order  to  insure  a  very  slow 
and  uniform  heating  and  cooling. 

An  infusible  packing  of  low  thermal  conductivity,  known  as 
“Micanneal,”  for  use  as  a  covering  for  steel  while  being  an¬ 
nealed,  has  been  placed  on  the  market  by  the  Laurentide  Mica 
Company,  Ltd.,  Pittsburgh,  Pa.  It  is  claimed  that  this  material 
prevents  the  steel  from  being  heated  or  cooled  too  rapidly, 
and  also  protects  it  from  oxidation.  Thus  it  insures  a  uni¬ 
formity  of  the  steel  for  high-grade  electrical  machinery. 


Enameled  Wire 


FIG.  2. — WATERPROOF  OUTLET  BOX.  FIG. 


■WATERPROOF  SOCKET 


AND  GLOBE. 


The  American  Electric  Fuse  Company,  of  Muskegon,  Mich., 
has  been  developing  a  black  enameled  wire  the  insulation  of 
which  is  said  to  possess  the  qualities  of  toughness,  tenacity  and 
adhesiveness,  together  with  positive  dielectric  strength  and 
uniformity  in  quality  and  thickness.  The  hydrocarbon  form  of 
black  enamel  used  is  a  closely  adhesive  film  which  is  said  to 
stretch  with  the  wire  and  to  withstand  all  the  handling  incidental 
Ammeter  for  High-Tension  Circuits.  to  the  manufacture  of  the  wire  into  apparatus.  The  insulation 

-  is  non-hydroscopic  and  is  claimed  to  withstand  a  temperature 

The  current-measuring  device  illustrated  herewith  consists  of  of  600  deg.  Fahr.  without  charring,  burning  or  materially  in- 

a  special  combination  transformer-ammeter  system,  which  can  juring  the  coil.  The  enamel  dissipates  heat  faster  than  silk  or 

be  installed  easily  and  rapidly  without  opening  the  circuit.  The  cotton  and  being  inert  as  regards  the  action  of  ordinary  chemi- 

ammeter,  being  of  the  induction  tjrpe,  depends  for  its  operation  cals  is  not  detrimental  to  the  wire  itself.  Its  thickness  is  about 

upon  the  generation  of  a  torque  in  a  pivoted  metallic  body  with-  one-quarter  that  of  single  silk  for  the  same  break-down  voltage, 
in  a  rotating  magnetic  field  energized  by  a  secondary  current  This  thinness  of  insulation  results  in  saving  space  and  since 

at  low  potential.  It  is  claimed  that  the  construction  is  such  that  the  density  of  a  magnetic  field  is  directly  proportional  to  the 

the  meter  is  practically  free  from  errors  due  to  variation  in  number  of  lines  of  force  for  unit  of  area  of  cross  section,  the 

wave  form  and  frequency,  and  is  shielded  against  influence  of  advantages  of  such  material  in  electrical  work  is  evident. 


can  be.  placed  inside  the  globe.  Where  it  is  desired  to  use  the 
vapor-proof  globe  with  a  socket,  the  Benjamin  weather-proof 
socket  can  be  used,  a  vapor-proof  globe  holder  being  screwed 
directly  onto  the  socket,  as  in  Fig.  3. 


FIG.  3. — GEXEKATOR  WITH  ARMATLKE  REMOVED,  SHOWING  SERIES 
FIG.  I.  THREE-WIRE  GE.N'ERATCR.  FIELD  CONNECTION, 


Death  the  usual  armature  winding  at  the  bottom  of  the  slots. 
This  winding  is  interconnected  with  the  main  armature  winding 
and  with  a  slip  ring  in  such  a  way  that  the  slip  ring  always 
possesses  a  potential  midway  between  the  potentials  of  the  two 


of  the  parts  and  of  the  completed  machine  are  also  subjected  to 
rigid  tests. 

The  above-described  generator  has  been  placed  on  the  market 
by  the  Western  Electric  Company,  Chicago,  III. 


unbalanced  loads.  For  example,  with  a  current  in  the  neutral 
wire  equal  to  25  per  cent  of  the  rated  full-load  current  of  the 
machine  the  difference  in  voltage  on  the  two  sides  of  the 
system  is  said  not  to  exceed  2  per  cent  of  the  rated  voltage  of 
the  system. 

In  order  to  compound  for  the  total  load  on  the  generator 
under  all  conditions  the  series  field  winding  is  divided  into  two 
parts,  one-half  of  the  coils  being  connected  to  one  terminal  of 
the  armature  and  the  other  half  to  ther, ot^ier  terminal;  the 
coils  on  alternating  poles  are  connected  to  the  same  side  of  the 
armature.  This  arrangement  results  in  balanced  magnetic  and 
electric  circuits.  The  neutral  wire  is  connected  to  brushes 
which  rest  on  a  slip  riiig,  electrically  insulated  from,  but 
mounted  at  the  end  of  the  commutator.  During  the  process  of 
manufacture  all  parts  are  subjected  to  rigid  inspection  and  tests, 
and  the  completed  machines  are  tested  under  load  for  a  suffi¬ 
cient  length  ''of  time  to  assure  tliat  they  come  within  the 
guaranteed  limits  and  are  sparkless  in  operation.  The  insulation 


FIG.  2. — PARTIALLY  WOUND  ARMATURE. 


degree  of  temperature.  The  plugs  in  the  base  of  the  instrument 
correspond  to  hundreds  of  degrees.  Thus,  when  the  tempera¬ 
ture  being  measured  is  738  deg.,  in  order  to  secure  a  reading 
the  plug  should  be  at  the  700  deg.  point ;  there  would  then  be 
obtained  a  38  deg.  deflection  on  the  indicator.  The  instrument 
illustrated  is  designed  for  a  range  from  500  deg.  C.  to  1000 
deg.  C.  These  instruments  are  built  by  the  Leeds  &  Northrup 
Company,  4901  Stenton  Avenue,  Philadelphia. 


Three-Wire  Direct-Current  Generators. 


The  distinctive  feature  of  the  three-wire  generator  shown 
in  the  accompanying  illustration  is*  the  doubly-wound  armature 
which  is  employed  for  obtaining  the  neutral  e.m.f.  point.  Use 
is  made  of  a  special  balancing  winding  which  is  placed  be- 
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ELECTRIC  thermometer. 


Electric  Thermometer. 


brushes.  The  section  of  the  copper  in  the  auxiliary  winding  is 
large,  so  that  the  current  density  is  low,  thereby  enabling  the 
machine  to  take  care  of  very  large  unbalanced  loads.  It  is 
stated  that  the  voltage  regulation  is  close  even  under  heavy 


The  instrument  illustrated  herewith  is  intended  for  indicating 
high  temperature  in  shops  and  laboratories  where  conditions 
may  be  severe.  It  consists  of  a  resistance  thermometer,  an  am¬ 
meter  calibrated  to  read  temperature,  a  Wheatstone  bridge 
device  and  a  source  of  direct  current.  By  means  of  the  bridge 
device  the  range  of  the  instrument  is  rendered  very  great  while 
permitting  the  use  of  an  open  distinct  scale.  The  scale  of  the 
instrument  is  divided  into  I20  parts,  each  corresponding  to  one 
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Economy  of  an  Electrically-Operated 
Turntable. 

An  interesting  example  of  the  economy  and  convenience 
which  results  from  the  use  of  electric  power  is  that  of  a 
motor-operated  turntable  on  one  of  the  railroads  in  New 
York  State.  This  turntable  was  formerly  operated  by  hand, 
requiring  the  time  of  a  number  of  men  at  intervals,  which 
averaged  the  continuous  service  of  two  men  for  24  hours  a 
day.  The  donkey  was  then  equipped  with  a  standard  Westing- 
house  induction  motor,  rated  at  20  hp,  200  volts,  two-phase, 
60  cycles,  which  reduced  the  labor  required  to  one  man  per  day 
of  24  hours. 

Inasmuch  as  the  men  were  paid  15  cents  an  hour  in  each 
case,  this  motor  produced  a  saving  of  $3.60  a  day,  or  $1,314  per 
year  of  365  days.  As  the  cost  of  power  for  the  motor  has 
averaged  but  $8  a  month,  or  a  total  of  $96  a  year,  the  net  sav¬ 
ing  is  $1,218  a  year.  The  total  cost  of  the  electrical  equipment, 
including  the  cost  of  installing  the  outfit,  was  approximately 
$1,500,  which  is  but  slightly  greater  than  the  actual  saving  in 
one  year.  As  a  result  of  this  installation,  four  other  turntables 
have  been  supplied  with  electrical  equipment  by  the  same  rail¬ 
road,  and  plans  are  on  foot  for  similarly  equipping  several 
more. 

The  economy  is  not  the  most  important  point  in  the  advan- 


FIG.  I. — ELECTRICALLY  OPERATED  TURNTABLE. 

tages  of  the  electrical  equipment,  although  it  makes  a  very 
good  showing.  The  work  of  a  turntable  is  intermittent  and  is 
usually  rushing  for  a  short  time  and  then  at  a  standstill,  espe¬ 
cially  at  terminals,  where  many  locomotives  often  come  in  at 
the  same  time.  The  length  of  time  required  to  turn  a  loco¬ 
motive  by  hand  depends  largely  upon  the  number  of  men  avail¬ 
able  to  do  the  turning,  but  even  with  the  handles  full,  which 
condition  requires  from  four  to  eight  men,  it  is  impossible  to 
do  the  work  as  rapidly  as  with  a  motor.  Hence  the  saving  in 
time  at  such  periods  is  of  great  importance,  as  the  congestion 
at  the  turntable  is  relieved  and  the  movement  of  traffic  is 
expedited. 

The  method  of  supplying  power  to  the  table  has  some  inter¬ 
esting  details.  A  bridge,  as  shown  in  Fig.  i,  is  used  with  over¬ 
head  wires,  which  run  to  a  standard  Westinghouse  overhead 
collecting  switch.  This  switch  is  constructed  with  brushes  and 
collector  rings  so  that  contact  is  made  at  all  times  and  in  all 
positions  of  the  turntable.  This  switch  is  so  constructed  that 
there  is  no  strain  on  the  line  wires,  as  the  cross-arm  to  which 
they  run  does  not  move  with  the  tables,  but  is  stationary  while 
the  table  revolves. 

In  this  installation  the  cab  is  mounted  on  the  center  of  the 
turntable,  so  that  the  wires  run  directly  from  the  bridge  to  the 
cab  and  to  the  motor.  In  many  instances  the  cab  is  mounted 
at  one  end,  but  instead  of  being  directly  on  the  table,  it  is 
mounted  on  the  donkey  directly  over  the  motor,  to  overcome 


the  jolting  which  the  cabman  would  get  when  the  locomotives 
run  on  and  off.  The  type  of  cab  which  the  Westinghouse  Com¬ 
pany  has  adopted  as  a  standard  for  this  work  is  shown  in 
Fig.  2. 

In  many  cases,  especially  in  a  new  installation,  the  feed 


FIG.  2. — TURNTABLE  CAB. 


wires  are  run  underground  in  conduit  and  brougdit  up  through 
the  kingpin  in  the  center  of  the  table.  The  same  type  of 
switch  mentioned  above  is  placed  between  the  tracks  and  the 
connections  made  from  this  point  in  the  usual  manner. 

- - -  ■»-  - -  ■ 

Grounding  Clamp  for  Telephone  and  Signal 
Circuits. 

The  accompanying  illustration  shows  a  ground  clamp  de¬ 
signed  especially  for  telephone,  telegraph  and  signal  lines  and 
manufactured  by  the  Fairmount  Electric  &  Manufacturing 
Company,  of  Philadelphia.  Pa.  A  feature  of  the  clamp  is  that 
it  does  not  depend  on  the  pipe  to  which  it  is  attached  for  ten¬ 
sion  ;  that  is,  there  is  no  screw  pressing  on  the  pipe.  One  size 
clamp  fits  all  sizes  of  pipe  and  cable  met  with  in  practice.  A 
tinned  copper  band  encircles  "the  pipe  and  is  threaded  through 
a  slot  in  the  clamping  body,  as  indicated.  The  band  is  pulled 
tight  and  the  small  brass  piece  shown  under  the  screw  head  is 
placed  against  the  band  and  the  clamp  tightened  by  means  of 
the  nut. 

Three  nuts  are  provided ;  one  is  used  for  tightening  the  clamp, 
the  second  for  clamping  the  ground  wire,  and  the  third  is  a 
lock-nut  to  prevent  the  connections  from  working  loose.  The 
band  covers  a  large  portion  of  the  pipe,  and  inasmuch  as  there 


GROUNDING  CLAMP. 

are  no  set  screws  impinging  on  the  pipe  or  cable,  no  injury  can 
result. 

The  clamp  has  no  detachable  parts  to  become  lost.  This  is  a 
commendable  feature  Especially  when  such  a  device  is  used  in 
cellars,  manholes  or  other  locations  where  light  is  not  plentiful. 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE. 

The  only  feature  in  trade  for  the  past  week  is  the  good  holi¬ 
day  business  among  the  retailers  that  is  reported  in  almost 
every  part  of  the  country.  Except  in  a  few  portions  of  the 
South,  where  cotton  holding  has  limited  the  amount  of  spend¬ 
ing  money,  the  Christmas  business  seems  to  be  about  up  to  the 
average  of  normal  years  and  better  than  that  of  1907.  It  is 
reported  that  there  seems  to  be  some  evidence  of  economy  on 
the  part  of  purchasers  by  the  selection  of  less  expensive  articles 
than  in  1905  and  1906.  The  business  in  actual  money,  how¬ 
ever,  is  very  satisfactory.  In  the  regular  retail  line  there  has 
been  some  restriction  on  account  of  unseasonably  warm 
weather  in  many  sections  of  this  country.  This  has  especially 
affected  woolens  and  other  winter  wearing  apparel.  Whole¬ 
sale  trade  is  quieter  and  except  for  here  and  there  an  order 
to  fill  up  a  depleted  stock  there  is  little  being  done.  This, 
however,  is  the  customary  condition  at  this  time  of  year.  Re¬ 
tail  merchants  generally  are  busy  and  almost  universally  re¬ 
frain  from  laying  in  new  stock  until  after  the  invoice-taking  of 
January.  Reports  from  the  leading  industries  indicate  that 
there  is  a  gradual — very  gradual — improvement.  More  work¬ 
men  are  being  employed  both  in  the  iron  and  steel  mills  and  in 
the  New  England  textile  industry.  This  increase  in  the  num¬ 
ber  of  operatives  is,  however,  being  made  slowly  and  only  as 
needed.  There  is  no  general  reopening  in  anticipation  of  busi¬ 
ness  that  is  to  come  in  the  future.  Every  manufacturer  seems 
to  be  sailing  close  to  the  wind,  and  expanding  only  for  the  pur¬ 
pose  of  filling  actual  orders.  While  it  would  not  be  entirely 
correct  to  say  that  there  is  a  note  of  pessimism  in  business  cir¬ 
cles,  it  is  not  out  of  line  to  say  that  the  leaders  of  the  com¬ 
mercial  world  recognize  the  fact  that  there  is  no  boom  in  busi¬ 
ness  as  yet  and  that  there  is  not  likely  to  be  any  great  boom 
in  the  near  future.  The  general  belief  is  that  trade  will 
gradually  improve,  but  that  there  may  be  great  conservatism 
until  next  fall.  The  agitation  of  the  tariff  is  expected  to  seri¬ 
ously  retard  all  lines  of  business,  both  industrial  and  commer¬ 
cial.  Neither  the  manufacturer  nor  the  merchant  is  willing 
to  expand  while  there  is  uncertainty  as  to  the  tariff  upon  his 
wares.  It  is  not  a  question  as  to  whether  business  will  be  in¬ 
jured  by  lowering  the  duties  in  certain  lines,  but  the  question 
of  uncertainty  that  is  disturbing.  The  hope  expressed  in  all 
business  circles,  at  this  time,  is  that  Congress  will  hurry  through 
its  new  tariff  measure  in  the  spring  so  that  there  may  be  a 
settled  basis  for  trading  by  summer.  The  iron  and  steel  mar¬ 
kets  have  been  considerably  improved,  or  at  least  enlivened,  by 
the  placing  of  the  order  of  the  Pennsylvania  Railroad  for  135,- 
000  tons  of  steel  rails.  This  order  may  be  increased  to  160,000 
tons  next  year.  The  placing  of  the  Pennsylvania’s  order  is 
important  even  beyond  its  great  volume  because  the  specifica¬ 
tions  made  by  this  road  are  used  as  a  standard  for  other  orders. 
Other  railroads  wait  until  the  Pennsylvania  specifications  are 
made  up  before  ordering.  It  is  expected  now  that  orders  will 
come  in  rapidly.  It  is  understood  that  the  price  is  at  the  old 
rate  of  $28  per  ton,  but  it  is  believed  that  the  contract  has  a 
sliding  scale  attachment  which  will  provide  against  any  change 
in  the  tariff.  Business  failures  for  the  week  ended  Dec.  17 
were  31 1,  against  298  for  the  previous  week,  300  for  the  same 
week  in  1907,  227  in  1906,  235  in  1905  and  249  in  1904. 

THE  COPPER  MARKET. 

The  copper  market,  like  the  stock  market,  is  in  a  state  of 
suspense.  This  expression  is  not  figurative,  but  literal.  The 
market  is  being  held  up  by  the  strong  syndicate  of  producers 
and  sellers  who  are  in  control.  Under  the  ordinary  laws  of 
supply  and  demand  there  would  be  unavoidably  a  serious  break 
in  price.  Just  at  the  present  time  the  purchasers  of  copper  are 
few  and  the  accumulation  of  metal — unless  all  statistics  arc  at 
fault — is  very  large.  Yet  prices  are  practically  sustained  and 
production  goes  on.  The  key  to  the  peculiar  situation  lies  in 
llie  fact  that  the  sellers  control  the  market  and  not  the  buyers. 


The  sellers  make  the  price  and  if  the  buyers  do  not  like  it 
there  is  no  excitement  among  those  who  hold  the  copper.  With 
no  eagerness  to  buy  and  no  pressure  to  sell  it  is  not  surprising 
that  prices  should  remain  stationary.  During  the  past  week 
there  was  no  evidence  of  price  concession  in  the  domestic 
market.  Abroad  there  was  more  pressure,  and  it  was  claimed 
that  some  recession  in  price  was  made.  Copper  for  early  de¬ 
livery  was  said  to  have  been  sold  at  14  cents,  and  some  small 
lots  as  low  as  I3?4-  The  lowest  quoted  price  on  1909  deliveries 
was  14^^,  and  this  was  only  for  small  quantities.  At  home  no 
such  concessions  were  made  and  the  United  Metals  Selling  Com¬ 
pany — the  principal  agency  of  the  allied  producers — withdrew 
from  the  market  entirely.  As  it  had  been  quoting  for  some  time 
V2  cent  above  the  current  figures  this  action  amounted  to  little. 
The  organization  of  a  new  smelting  concern  has  had  no  effect 
as  yet  upon  copper  prices,  but  has  added  greatly  to  the  state 
of  confusion  and  uncertainty  in  which  outside  dealers  find 
themselves.  The  establishment  of  such  an  enterprise,  espe¬ 
cially  if  it  be  of  the  size  which  the  present  reports  indicate, 
might  seriously  interfere  with  the  ability  of  the  controlling 
syndicate  to  hold  the  market  in  leash.  Exports  of  copper  so 
far  for  the  month  up  to  and  including  Dec.  21  were  18,065  tons. 
Quotations  on  the  Metal  Exchange  on  this  date  were: 


Lake  . 

1454 

@  14H 

Electrolytic  . 

14 

@  1454 

Castings  . 

1354 

@  14 

Following  are  the  London  quotations 

Noon. 

Close. 

£ 

s  d 

£ 

s  d 

Standard  copper,  spot . 

Standard  copper,  futures . 

62 

10  0 

62 

10  a 

63 

10  0 

63 

7  6 

Market  . 

Sales  of  spot . 

Sales  of  futures . 

Steady. 

Easy. 

400  tons 
700  tons 

Extreme  fluctuations  for  this  year : 


Lake  copper,  spot . 

Electrolytic  copper,  spot 
Casting  copper,  spot.... 

London,  spot  . 

London,  futures  . 

London,  best  selected... 


Highest. 
1454 . 

1454 

£64  17 

65  IS 

68  10 


6 

o 

o 


Lowest. 


£56  50 

S6  17  6 

60  o  o 


ALUMINUM  INDUSTRY  AND  PRICES.— The  condition 
of  the  aluminum  industry  remains  practically  unchanged.  The 
market  in  this  country  is  still  restricted.  According  to  the 
statements  made  by  consumers  this  is  largely  on  account  of 
the  high  price  of  the  metal,  but  the  tendency  seems  to  be  to 
increase  its  utilization  especially  in  the  electrical  industries. 
The  quoted  price  for  aluminum  to-day  is  24  cents  for  ingots  of 
superior  quality.  This  price,  of  course,  can  be  shaded  accord¬ 
ing  to  the  size  of  the  lot  purchased.  It  is  even  probable  that 
a  very  large  quantity  might  be  secured  as  low  as  21  cents. 
The  selling  of  domestic  aluminum,  which  is  all  done  by  the 
Aluminum  Company  of  America,  is  conducted  on  the  basis 
of  any  other  commercial  transaction.  Good  prices  are  made 
for  the  best  customer.  In  the  foreign  market  aluminum  is- 
still  quoted  at  from  13  to  16  cents.  Speaking  of  the  industry 
in  this  country,  a  representative  of  the  Aluminum  Company 
of  America  has  this  to  say:  “Our  company  has  been  misrep¬ 
resented  and  considerably  abused  by  people  who  know  very 
little  about  it.  We  are  called  a  monopoly  but  we  art  no* 
more  of  a  monopoly  than  are  the  manufacturers  of  any  other 
patented  article.  We  own  certain  patents  for  making  aluminum; 
and  no  one  else  can  make  the  metal  by  these  processes.  Any¬ 
one  can  make  and  sell  aluminum  without  any  interference 
from  us  if  they  do  not  infringe  our  patent  ri^ts.  We  claim 
that  we  do  not  charge  an  exorbitant  price  and  that  we  are  not 
making  exorbitant  profits.  If  one  reviews  the  history  of  alum¬ 
inum  and  the  prices  of  aluminum,  both  here  and  abroad,  for 
the  last  10  years,  it  will  be  seen  that  24  cents  is  a  low  price  and 
not  a  high  price.  At  this  price  aluminum  is  bulk  for  bulk  about 
one-half  the  price  of  copper,  and  but  little  more  than  the  price 
of  zinc,  so  that  it  cannot  be  said  that  the  present  price  of  alum¬ 
inum  is  restricting  the  sale.  Our  company  has  not  paid  a 
dividend  for  a  year  and  a  half,  and  average  dividends  on  its 
stock  since  the  organization  20  years  ago  have  been  but  4J4 
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per  cent.  We  have  added  something  to  our  plant,  of  course, 
but  even  this  has  not  been  anything  tremendous.  Some  of 
the  men  who  invested  in  our  company  when  it  was  first  started 
put  about  the  same  amounts  of  money  into  tractions  and  also 
into  the  steel  industry.  Their  returns  from  the  tractions  have 
been  more  than  double  and  from  the  steel  business  more  than 
10  times  the  returns  from  the  aluminum  business.  The  reason 
the  price  of  the  metal  is  higher  in  this  country  than  in  Europe 
is  because  it  costs  so  much  more  to  produce  it.  There  is  no 
product,  that  I  know  of,  into  w'hich  the  cost  of  labor  enters  so 
largely.  The  aluminum  makers  of  Europe  pay  80  cents  a  day 
for  12  hours’  work,  while  we  have  to  pay  $2  and  $2.50  for  10 
hours’  work.  We  could  not  continue  in  business  in  unprotected 
competition  with  the  European  manufacturers.  The  low  price 
in  Europe  is  having  its  effect.  Within  the  last  few  days  The 
Aluminum  Corporation  of  England,  with  plants  in  the  northern 
part  of  Wales,  has  gone  into  the  hands  of  a  receiver.” 

TARIFF  ON  ARC-LIGHT  CARBONS.— The  importers  of 
arc-light  carbons  in  the  United  States  are  making  an  effort  to 
secure  a  readjustment  of  the  tariff  which  will  reduce  the 
present  duty  on  this  product.  At  the  present  time  carbons 
for  arc-lamps  pay  a  duty  of  $9  per  thousand  carbons,  which 
amounts  in  some  instances  to  from  too  to  500  per  cent.  It  is 
claimed  that  this  duty  was  imposed  through  a  misunderstand¬ 
ing  in  1897  when  the  Dingley  tariff  law  was  drawn.  It  was 
said  that  at  that  time  the  carbon  manufacturers  of  this  country 
asked  for  a  duty  of  $i  a  thousand;  the  schedule  on  carbons 
was  arranged  in  the  Conference  Committee  after  the  bill  had 
been  considered  by  the  Senate,  and  it  is  said  that  Senator 
Hanna,  who  had  taken  up  the  interests  of  the  carbon  makers, 
misunderstood  the  demand  that  had  been  made  and  asked  for 
a  duty  of  $i  a  hundred,  and  the  provision  finally  adopted  was 
90  cents  a  hundred.  In  order  to  evade  the  extreme  burden  of 
this  high  tariff  the  importers  have  been  bringing  in  their  car¬ 
bon  in  J4-in.  lengtlis,  instead  of  in  the  regular  12-in.  lengths, 
and  then  having  them  cut  to  12  in.  before  sending  them 
out  to  the  trade.  This,  of  course,  reduces  the  tariff  to  45 
cents  a  hundred,  but  even  at  this  it  is  claimed  to  be  almost 
prohibitive.  At  the  recent  hearings  before  the  Ways  and 
Means  Committee  in  Washington  the  carbon  schedule  w'as 
taken  up.  On  Nov.  23  Mr.  Hugo  Reisinger  and  Mr.  Edward 
Cary,  of  New  Yorl^,  made  statements  in  behalf  of  a  lower  tariff 
and  Mr.  J.  S.  Crider,  secretary  of  the  National  Carbon  Com¬ 
pany,  made  a  statement  in  support  of  the  present  rate  and  also 
asked  for  an  amendment  of  the  law  which  would  specify  that 
this  rate  shall  apply  to  12-in.  lengths.  This  would  insure,  of 
course,  the  collection  of  the  full  90  cents  per  hundred  and 
prevent  the  present  reduction  secured  by  the  importation  of 
double  lengths.  Both  Mr.  Reisinger’s  and  Mr.  Cary’s  state¬ 
ments  went  into  the  details  of  the  cost  of  manufacture,  and 
each  claimed  that  the  ordinary  enclosed  arc  carbons,  which  are 
the  principal  carbons  that  come  in  competition  with  the  Euro¬ 
pean  manufacture,  could  be  made  in  this  country  for  $10  per 
thousand.  They  each  testified  that  the  current  price  of  these 
carbons  to  the  trade  was  $24,  and  they  claim  that  under  this 
state  of  the  case  the  tariff  of  $9  per  thousand  was  excessive 
and  much  more  than  was  necessary  to  secure  protection  of  the 
American  industry. 

Speaking  of  the  matter  recently  Mr.  Reisinger  had  this  to 
say:  “My  standpoint  is  that  we  have  an  outrageous  duty  on 
carbon,  and  I  think  that  it  ought  to  be  reduced  to  a  reasonable 
rate.  I  believe,  in  taking  this  position,  that  I  guard  the  in¬ 
terests  of  the  consumer  to  whom  the  difference  will  be  charged. 
The  only  one  to  benefit  by  this  exorbitant  rate  of  duty  of  $9 
per  thousand  is  the  so-called  trust.  The  National  Carbon  Com¬ 
pany  of  Cleveland.  I  believe  that  this  concern  could  easily  sell 
its  carbon  for  half  its  present  price  and  still  make  enough 
to  pay  the  dividend  on  its  actual  investment.  The  National 
Carbon  Company  controls  all  the  carbon  factories  in  the  United 
States,  and  w3s  organized  in  1897,  about  the  time  that  the 
present  tariff  law  was  adopted.  Now,  when  you  consider  that 
^-in.  X  i2-in.  solid  carbon  for  enclosed  long  burning  arc- 
lamps  can  be  made  by  the  National  Carbon  Company  for  $10 
per  thousand,  which  carbon  is  sold  for  $24  per  thousand,  you  will 
appreciate  to  what  extent  the  manufacturer  is  protected.  The 
carbon  company’s  price  always  remains  from  $2  to  $4  below  the 
importers’  prices,  and  this  is  one  reason  why  it  has  never  been 
necessary  for  it  to  make  a  higher  grade  article.  When  it  comes 
into  the  consideration  of  the  low-grade  carbon,  which  I  believe 
costs  from  $4  to  $7  per  thousand  to  manufacture,  you  will 


readily  see  that  it  is  impossible  to  import  them.  They  are 
absolutely  excluded  on  account  of  the  high  rate  of  duty.  I  have 
been  asked  many  times  why  I  did  not  start  a  factory  myself 
to  manufacture  carbons  in  competition  with  the  National  Car¬ 
bon  Company.  I  wish  to  say  in  this  connection  that  large 
financial  interests  have  even  gone  so  far  as  to  offer  me  any 
amount  of  money  that  I  deem  necessary  if  I  feel  inclined  to 
start  a  factory.  I  could, ’if  I  choose,  start  a  factory  with  my 
own  means,  as  I  am  quite  able  to  do  so.  I  have  so  far  ab¬ 
stained  from  domestic  manufacture  for  various  reasons,  but 
it  is  not  at  all  impossible  that  I  may  start  a  factory  in  this 
country  some  day,  and  when  that  time  comes  you  can  rest 
assured  that  there  will  be  an  end  to  the  carbon  trust.  We  feel 
very  hopeful  that  the  senators  and  congressmen  will  under¬ 
stand  the  burden  of  the  present  tariff  and  will  give  our  appeal 
some  consideration.” 

Mr.  Edward  Cary,  who  also  appeared  before  the  Ways  and 
Means  Committee,  discussed  the  matter  in  much  the  same 
vein.  He  furnished  the  committee  w’ith  tables  and  with 
figures  showing  the  amount  of  carbons  imported  and  also  the 
cost.  After  his  paper  had  been  read  he  underwent  a  close 
cross  examination  which  indicated  the  interest  that  w'as  taken 
by  the  members  of  the  committee  in  the  subject.  Speaking  of 
the  matter,  Mr.  Cary  said :  “I  think  that  the  fact  that  the  duty 
upon  carbons  is  oppressive  was  made  clear  to  the  members  of 
the  committee  from  our  statements.  I  not  only  showed  in  my 
statement  that  the  present  duty  represented  an  ad  valorem  tax 
of  from  60  to  too  per  cent  on  the  ordinary  variety  of  carbons 
imported,  but  I  offered  a  substitute,  or  a  suggestion,  for  an 
equitable  rate  which  could  be  made  on  the  basis  of  weight. 
As  the  manufacture  is  principally  mechanical  and  the  cost  of 
production  largely  dependent  upon  the  quantity  of  material, 
it  seems  to  me  a  basis  fixed  upon  weight  would  be  entirely 
fair.  I  proposed  to  the  committee  as  a  provision  for  a  specific 
rate  of  cents  per  pound,  and  I  figure  that  this  would  amount 
to  an  ad  valorem  rate  of  about  25  per  cent.  I  base  this  upon 
the  theory  that  carbons  as  a  rule  are  worth  now  about  5  cents 
a  pound.  Of  course,  some  are  more  expensive  and  some 
cheaper.  I  believe  that  the  committee  is  interested  in  the 
subject  and  that  the  importers  will  have  some  relief.” 

ALLIS-CHALMERS  COMPANY. — Orders  have  been  taken 
recently  by  the  Allis-Chalmers  Company  for  three  complete 
hydro-electric  plants,  two  of  which  are  on  the  Pacific  Coast 
and  one  in  Florida.  One  of  these  calls  for  a  4,000-hp  hori¬ 
zontal  turbine,  in  spiral  casing,  with  quarter-turn  discharge,  to 
operate  under  the  high  head  of  450  ft.,  at  450  r.p.m.,  direct  con¬ 
nected  to  a  three-pliase,  60-cycle,  2.300-volt  alternating-current 
generator.  This  is  for  the  plant  of  the  Snow  Mountain  Power 
Company  of  Eureka,  Cal.  It  also  includes  a  150-hp  exciter  set, 
the  driving  member  of  which  is  a  horizontal  impulse  wheel. 
For  the  Reno  (Nev.)  Power,  Light  &  Water  Company  there  is 
to  be  constructed  a  1,200-hp  horizontal  twin  turbine  in  cylin¬ 
drical  plate  steel  casing,  with  top  inlet  and  center  discharge,  to 
operate  under  41  ft.  head  at  360  r.p.m.  This  will  be  direct-con¬ 
nected  to  a  three-phase,  60-cyc’e,  4. 100- volt  alternating-current 
generator.  The  consulting  engineer  of  this  project  is  Professor 
F.  C.  Baum,  of  San  Francisco,  who  was  instrumental  in  plac¬ 
ing  with  Allis-Chalmers  Company  the  order  for  the  now  cele¬ 
brated  io,ooo-hp  turbine  designed  for  the  Centerville  station 
of  the  California  Gas  &  Electric  Company.  At  Ocala,  Fla.,  the 
Florida  Power  Company  will  install  in  open  flume  two  hori¬ 
zontal  quadruplex  turbines,  of  3,600-hp  combined  capacity,  to 
operate  at  150  r.p.m.  under  21  ft.  head.  Each  will  be  direct- 
coupled  to  a  three-phase,  60-cycle,  2,300-volt,  alternating-current 
generator. 

DR.  WHEELER  EXPECTS  INDUSTRIAL  ACTIVITY. 
— An  interview  with  Dr.  Schuyler  Skaats  Wheeler,  president  of 
the  Crocker- Wheeler  Company,  published  in  the  Daily  Chroni¬ 
cle,  of  Orange,  N.  J.,  expresses  very  optimistic  sentiments  in 
regard  to  the  business  outlook  in  1909.  “Every  feature  of  the 
situation,”  says  Dr.  Wheeler,  “is  favorable  at  the  present  time. 
Factories  are  starting  up,  more  men  are  being  employed  and 
there  is  a  better  market  than  there  has  been  for  14  months  for 
all  kinds  of  machinery.  I  am  looking  forward,  during  1909,  to 
a  complete  recovery,  and  more  and  better  business  than  we  have 
yet  had.  At  this  time  those  companies,  like  the  Crocker- 
Wheeler  Company,  which  have  at  great  expense  retained  their 
organizations  and  personnel,  including  highly  trained  designing 
and  sales  engineers,  during  the  lean  months  of  1908,  are  now 
reaping  the  benefit  of  this  policy  and  are  in  a  position  to  go 
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forward  faster  and  with  greater  effect  than  is  possible  for  the 
concerns  that  have  been  obliged,  through  forced  economy,  to 
reduce  their  organizations  and  discharge  many  of  their  good 
men.” 

CHICAGO  ISOLATED  PLANT. — An  isolated  power  house 
will  be  built  to  furnish  light  and  power  for  the  Stanislaus 
Educational  Buildings,  which  are  to  be  constructed  at  the  cor¬ 
ner  of  Milwaukee  and  West  Belmont  Avenues,  Chicago,  Ill. 
The  new  buildings  to  be  erected  include  two  main  halls,  a 
library,  an  observatory,  a  gymnasium,  a  dormitory,  an  adminis¬ 
tration  office  and  a  power  house.  The  estimated  cost  is 
$600,000. 


Financial  Intelligence, 


THE  WEEK  IN  WALL  STREET. 

There  began  to  be  evidence  during  the  past  week  that  the 
strain  of  upholding  the  stock  market  was  becoming  tense. 
Prices  reacted  and  the  market  had  a  downward  tendency  in 
spite  of  the  great  money  powers  which  are  determined  that 
there  shall  be  no  break  at  the  present  time.  It  is  hardly  proper 
to  say  that  there  was  anything  in  the  nature  of  a  bear  at¬ 
tack.  Prices  simply  sagged  because  there  was  no  outside 
buying  and  because  the  intertrading  of  the  party  which  is 
enlisted  to  sustain  prices  was  more  or  less  apathetic.  The 
condition  of  the  stock  market  to-day  is  probably  one  of  the 
most  peculiar  that  has  ever  existed.  Beginning  with  early 
in  the  spring,  large  moneyed  interests,  in  fact  the  principal 
money  interests  in  control  of  the  railroad  and  industrial  enter¬ 
prises  of  the  country,  determined  that  stocks  were  too  low  and 
that  they  should  be  put  up  to  a  level  that  would  invite  public 
confidence.  Vast  lines  of  low-priced  shares  were  accumulated 
by  these  allies.  The  market  was  never  allowed  to  become 
bearish  and  by  skillful  trading,  together  with  the  outside  buying 
that  came  in,  prices  were  always  held  steady  and  gradually 
advanced.  Early  in  September  it  was  noted  that  the  aver¬ 
age  of  prices  on  the  stock  market  was  far  above  a  parity  with 
commercial  business.  Still  there  was  no  break,  and  after  the 
election  there  was  another  considerable  advance.  The  re¬ 
sult  of  all  this  movement  is  that  the  original  purchasers  of 


NEW  YORK. 

Shares  Shares 

Dec.  14.  Dec.  21.  sold.  Dec.  14.  Dec.  21.  sold. 

All.Ch .  i6!4  iS/4  8,200  Int.-Met.,  pfd...  39^  43 92,860 

All.-Ch.,  pfd.. . .  48^  12,200-  Mackay  Cos -  74W  74  1,389 

Amal.  . 82  77^  254,695  Mackay  Cos., pfd.  6954  69  300 

Am.  D.  T .  35*  35*  Manhattan  Elev.i49J4  150^4  6,042 

Am.  Loc . ss'A  54'A  19,89c  Met.  St.  Ry - 31*  35  1,55° 

Am.  Loc.,  pfd. .110*  10954  500  N.Y.  &  N.J.Tel.ii2*  112*  18 

Am.  Tel.  &  Cbl.  78*  78*  -  Steel,  com 5454  52^  443,900 

Am.  T.  &T....i28^  127  9,200  Steel,  pfd . 11254  iii5'4  22,919 

B.  R.  T .  57H  59%  82,430  W.  U.  T . 68^  65 4,536 

Gen.  Elec . 158  156^  15,300  West’h.,  com...  8854  8454  7,800 

Int.-Met.,  com..  16%  i854  125,314  West’h.,  pfd _ 120*  120*  - 

PHILADELPHIA. 

Shares  Shares 

Dec.  14.  Dec.  21.  sold.  Dec.  14.  Dec.  21.  sold. 

Am.  Rys . 46*  46*  -  Phila.  Elec.  ...  1 1 W  1 1  - 

Elec.  Co.  of  A..  1154  11  -  Phila.  R.  T....  22  54  2154  - 

Elec.  Stor.  B’ty.  4454  4454  -  Phila.  Traction..  9054  90 - 

E.  S.  B’ty,  pfd..  49*  49*  -  Union  Traction..  49^4  49  - 

CHICAGO. 

Shares  Shares 

Dec.  14.  Dec.  21.  sold.  Dec.  14.  Dec.  2i.  sold. 

Chi.  City  Ry....t8o*  180*  -  Chi.  Tel.  Co _ 129  129  - 

Chi.  Rys.,  Ser.i.iiS*  118*  -  Met.  El.,  com...  17  18 - 

Chi,  Rys.,  Ser.2.  44*  45  -  Nat’nal  Carbon.  86*  86*  - 

Com.  Edison. ..  10654  105^4  -  Nat  Carb.,  pfd. 1 12*  112*  - 

Chi.  Subway...  27  26  - 

BOSTON. 

Shares  Shares 

Dec.  14.  Dec.  21.  sold.  Dec.  14.  Dec.  21.  sold. 

Am.  Tel.  &  Tel.. 129  127J4  -  Mass.  E.  R.,pfd.  5754  5754* - 

Cum.  Tel . 127^4  12554  -  Mex.  Tel .  254  254* - 

Gen.  Elec . 158  156  — - —  Mex.  Tel.,  pfd..  554  *  554* - 

Edison  El.  Ill. ..251  241  -  X.  E.  Telep....i27  126  - 

Mass.  Elec.  Ry.  12  12  -  W.  Tel.  &  Tel..  ^^A*  - 

W.  T.  &  T.,  pfd.  78  54*  7854* - 

*Last  price  quoted. 

Shares  sold  are  for  week  Dec.  14  to  Dec.  19. 


these  shares  have  made  vast  profits — on  paper.  Every  issue 
in  which  they  invested  has  advanced  from  30  to  80  points.  This 
advance  means  millions  in  profits,  when  there  is  a  sale  for  the 
stocks.  The  trouble  at  the  present  time  is  that  the  public 
has  riot  come  in  to  buy.  Until  outsiders  take  these  high-priced 
stocks  off  the  hands  of  those  who  bought  them  so  cheaply  last 
spring  their  profits  are  entirely  theoretical.  This,  in  a  nut¬ 
shell,  is  the  condition  of  the  market.  Stocks  are  high-priced — 
probably  not  too  high-priced — but  there  is  no  market  for 
them,  outside  of  the  immediate  traders  who  have  been  inter¬ 


ested  in  pushing  them  up.  During  the  past  week  the  tendency 
has  been  certainly  downward.  Not  only  have  the  Harrimans 
been  especially  heavy,  caused  to  some  extent  by  rumors,  of  Mr. 
Harriman’s  illness,  but  those  stocks  that  are  affiliated  closely 
with  the  copper  industry  have  shown  marked  weakness.  The 
pointed  decline  in  American  Smelting  &  Refining  is  attributable 
to  the  announcement  that  a  new  smelting  concern  will  be 
organized  which  will  seriously  cut  into  its  business.  This 
was  in  a  measure  predicted  at  the  time  that  the  Utah  Copper 
Company  declined  to  renew  its  smelting  contract.  Whether 
such  a  rival  to  the  American  Smelting  &  Refining  Company 
would  have  any  effect  upon  the  actual  price  of  copper  metal  or 
not  is,  of  course,  guesswork.  The  fact  that  it  might  is 
enough  to  occasion  the  present  weakness  in  copper  stocks.  One 
thing  that  is  somewhat  strengthening  to  the  market  is  the 
character  of  the  proposed  investigation  in  the  Wall  Street 
methods.  Every  broker  in  Wall  Street  is  so  thoroughly  sat¬ 
isfied  with  Governor  Hughes’  appointees — prominent  bankers 
and  advocates  of  advanced  economics — that  the  investigation 
is  welcomed  rather  than  feared.  It  is  believed  that  it  is  not 
likely  to  do  any  harm.  The  money  market  during  the  week 
was  much  stronger,  and  call  loans  at  one  time  rose  to  4  per 
cent.  The  banks  called  in  much  paper,  and  in  this  way  stock 
deals  were  closed  out,  adding  weakness  to  the  market.  On 
Dec.  21  cal!  money  was  quoted  at  3  per  cent  and  3->4  per  cent ; 
90-day  paper  at  3J4  per  cent  to  3^  per  cent.  The  quotations 
in  the  table  are  for  the  close  Dec.  21. 

DIVIDENDS. 

American  Telephone  &  Telegraph  Company,  New  York, 
quarterly,  2  per  cent,  payable  Jan.  15. 

American  Cities  Railway  &  Light  Company,  New  York,  N.  Y., 
preferred,  quarterly,  1J/2  per  cent,  payable  Jan.  i. 

Bell  Telephone  Company,  Montreal,  Can.,  quarterly,  2  per 
cent,  payable  Jan.  15.  .. 

Cincinnati  (Ohio)  Gas  &  Electric  Company,  quarterly, 
per  cent,  payable  Jan.  i. 

Cumberland  Telephone  &  Telegraph  Company,  Nashville, 
Tenn.,  quarterly,  2  per  cent,  payable  Jan.  1. 

Electric  Boat  Company,  New  York,  common,  annual,  2  per 
cent,  payable  Dec.  31. 

Electric  Boat  Company,  New  York,  preferred,  quarterly,  2 
per  cent,  payable  Jan.  i. 

Electric  Storage  Battery  Company,  Philadelphia,  common, 
quarterly,  of  i  per  cent,  payable  Jan.  2. 

Electric  Storage  Battery  Company,  Philadelphia,  preferred, 
quarterly,  54  of  i  per  cent,  payable  Jan.  2. 

Honolulu  (H.  I.)  Rapid  Transit  &  Land  Company,  common, 
quarterly,  i  per  cent,  payable  Dec.  31. 

Honolulu  (H.  I.)  Rapid  Transit  &  Land  Company,  pre¬ 
ferred,  semi-annual,  3  per  cent,  payable  Dec.  31. 

Massachusetts  Lighting  Companies,  Boston,  quarterly, 
per  cent,  payable  Jan.  15. 

Nebraska  Telephone  Company,  Lincoln,  quarterly,  per 
cent,  payable  Jan.  10. 

Peoria  (Ill.)  Light  Company,  preferred,  quarterly,  1^4  per 
cent,  payable  Jan.  2. 

Philadelphia  Company,  Pittsburg,  common,  quarterly, 
per  cent,  payable  Feb.  i. 

Toronto  (Ont.)  Railway  Company,  quarterly,  per  cent, 
payable  Jan.  2. 

Tri-City  Railway  &  Light  Company,  Davenport,  la.,  pre¬ 
ferred,  quarterly,  per  cent,  payable  Jan.  2. 

Union  Switch  &  Signal  Company,  Pittsburg,  common,  3  per 
cent,  payable  Jan.  ii. 

Union  Switch  &  Signal  Company,  Pittsburg,  preferred,  3  per 
cent,  payable  Jan.  ii. 

U.  S.  Smelting,  Refining  &  Mining  Company,  Boston, 
common,  quarterly,  i  per  cent. 

U.  S.  Smelting,  Refining  &  Mining  Company,  Boston, 
preferred,  quarterly,  154  per  cent. 

Washington,  Alexandria  &  Mt.  Vernon  Railway  Company, 
Washington,  D.  C.,  i  per  cent,  payable  Jan.  2. 

Westinghouse  Air  Brake  Company,  Pittsburg,  quarterly,  254 
per  cent,  payable  Jan.  9. 

SPRING  RIVER  POWER  COMPANY.— Arrangements 
have  been  made  for  consolidating  the  property  of  the  Spring 
River  Power  Company  and  the  Consolidated  Light,  Power  & 
Ice  Company,  Joplin,  Mo.  The  plans  are  in  course  of  com¬ 
pletion  by  Mr.  Honore  Palmer,  Mr.  Samuel  Brown  and  Mr. 
Arthur  Farwell,  of  Chicago.  The  new  company  will  issue 
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$6,000,000  in  bonds  and  $6,000,000  in  stock.  The  details  of  the 
financing  are  still  to  be  worked  out,  and  a  name  has  not  yet 
been  selected  for  the  new  company.  The  capital  stock  of  the 
Consolidated  Light,  Power  &  Ice  Company  is  $1,000,000,  and 
the  company  has  $370,000  in  bonds  outstanding.  The  Spring 
River  Power  Company  has  $1,500,000  capital  stock  and  $830,000 
of  bonds  outstanding.  The  Consolidated  Light,  Power  &  Ice 
Company  furnishes  power  for  commercial  purposes  generally 
throughout  the  district  in  which  it  operates,  and  holds  con¬ 
tracts  for  city  lighting  in  Webb  City,  Cartersville  and  Galena. 
The  Spring  River  Power  Company  supplies  power  for  com¬ 
mercial  purposes  in  Galena,  Peacock,  Joplin  and  Webb  City, 
and  also  furnishes  current  to  the  Southwest  Missouri  Railroad 
and  the  Joplin  &  Pittsburg  Railroad.  The  plan  proposed  for 
the  consolidated  company  is  to  erect  a  new  power  plant  and  to 
retain  some  of  the  smaller  plants  of  the  constituent  companies 
as  auxiliaries.  To  this  end,  arrangements  have  been  made 
with  the  Kansas  Natural  Gas  Company  for  a  supply  of  gas, 
and  tentative  plans  have  been  drawn  for  a  model  plant  with 
gas  engines  as  prime  movers.  Power  will  be  transmitted  from 
the  new  plant  at  33,000  volts,  and  will  be  stepped  down  to 
2.300  volts  at  25  cycles  for  general  distribution.  Mr. 
George  Moore,  New  York,  is  president  of  the  Consolidated 
Light,  Power  &  Ice  Company,  and  Mr.  Francis  W.  Farwell 
is  president  of  the  Spring  River  Powpr  Company.  The 
consolidation  will  be  financed  through  Henry  L.  Doherty  & 
Company,  New  York,  who  probably  will  act  as  syndicate 
managers  for  the  new  company. 

WESTINGHOUSE  MACHINE  COMPANY.— An  adjust¬ 
ment  meeting  of  the  stockholders  of  the  Westinghouse  Ma¬ 
chine  Company  was  held  in  the  general  offices  of  the  company 
at  East  Pittsburg  on  Dec.  18,  and  the  following  directors  were 
elected:  Mr.  H.  C.  Bughman,  Mr.  J.  D.  Callery,  Mr.  I.  W. 
Frank,  Mr.  H.  F.  A.  Stewart,  Mr.  William  McConway,  Mr. 
Horace  D.  Smith,  Mr.  J.  F.  Wallace,  Mr.  H.  H.  Westinghouse 
and  Mr.  George  Westinghouse.  The  directors  met  on  Dec.  19 
for  organization  and  elected  the  following  officers:  .  Mr. 
George  Westinghouse,  president;  Mr.  H.  H.  Westinghouse, 
vice-president;  Mr.  Herbert  T.  Herr,  general  manager;  Mr. 
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T.  R.  Brown,  treasurer  and  assistant  secretary;  Mr.  C.  V. 
Holmes,  assistant  treasurer;  Mr.  F.  S.  Grubbs,  secretary  and 
auditor;  Mr.  J.  J.  McCall,  auditor  general.  The  members  of 
the  executive  committee  are  as  follows :  Mr.  H.  D.  Callery, 
Mr.  H.  C.  Bughman,  Mr.  William  McConway  and  Mr.  H.  H. 
Westinghouse. 

TELLURIDE  POWER  COMPANY.— The  Telluride  (Col.) 
Power  Company  filed  in  May,  1908,  a  “first  and  refunding” 
mortgage  to  the  Citizens'  Savings  &  Trust  Company,  Cleveland, 
as  trustee,  covering  its  plants  and  franchises  in  Colorado, 
Utah  and  Idaho,  to  secure  an  issue  of  $10,000,000  of  6  per  cent 
30-year  gold  bonds.  Of  these  bonds,  $2,500,000  are  reserved  to 
retire  at  or  before  maturity  the  company’s  issue  of  $2,500,000 
first  mortgage  6  per  cent  bonds  dated  July  i,  1903,  and  due 
July  I,  1923,  but  subject  to  call  at  the  rate  of  $75,000  yearly  at 
105  and  interest  on  any  semi-annual  interest  period  after  July 
I,  1908.  The  company  recently  sold  $2,000,000  of  the  new 
issue  privately  for  betterments  and  improvements,  leaving 
$5iSOO,ooo  in  the  treasury  that  can  be  used  only  for  improve¬ 
ments  and  betterments  from  time  to  time,  as  the  board  of  di¬ 
rectors  may  determine. 

EDISON  ELECTRIC  ILLUMIN.ATING  COMPANY  OF 
BOSTON. — The  stockholders  of  the  Edison  Electric  Illuminat¬ 
ing  Company  of  Boston  have  voted  to  increase  the  capital  from 
126436  to  136,161  shares.  This  new  issue  of  9725  shares  will  be 
offered  to  stockholders  of  record  Dec.  18  for  subscription  at 
$215  a  share — the  price  determined  by  the  Massachusetts  Gas 
Commission — on  the  basis  of  one  new  share  for  each  13  shares 
now  held.  Subscription  books  close  Jan.  15  and  subscriptions 
are  payable,  100  on  Feb.  i  and  $115  on  May  3,  1909. 

SAG  PAULO  TRAMWAY,  LIGHT  &  POWER  COM¬ 
PANY,  LTD. — The  directors  of  the  Sao  Paulo  Tramway,  Light 
&  Power  Company,  Ltd.,  Sao  Paulo,  Brazil,  have  declared  a 
quarterly  dividend  of  2^2  per  cent  on  the  $9,700,000  capital 
stock,  payable  on  Jan.  i,  1909.  This  disbursement  will  increase 
the  annual  dividend  rate  to  10  per  cent,  which  compares  as 
follows  with  previous  payments :  1902,  2j4  per  cent ;  1903,  5^4 
per  cent;  1904,  7  per  cent;  1905,  8  per  cent;  1906,  8  per  cent; 
1907,  8  per  cent;  1908,  9  per  cent. 


Charleston  (S.  C.)  Consolidated  Railway,  Gas  &  Electric  Company: 

November,  1908 . 

November,  1907 . 

Chicago  (Ill.)  Railways: 

September,  1908 . 

September,  1907 . 

Cumberland  Telephone  &  Telegraph  Company: 

November,  1908 . 

November,  1907 . 

East  St.  Louis  (Ill.)  &  Suburban  Company: 

November,  1908 . 

November,  1907 . 

Keystone  Telephone  Company,  Philadelphia,  Pa. : 

November,  1908 . 

November,  1907 . 

Milwaukee  (Wis.)  Electric  Railway  &  Light  Company: 

November,  1908 . 

November,  1907 . 

Milwaukee  (Wis.)  Light,  Heat  &  Traction  Company: 

November,  1908 . 

November,  1907 . 

Montreal  (Que.)  Street  Railway: 

"  November,  1908 . 

November,  1907 . , . 

Northern  Ohio  Traction  &  Light  Company,  Akron,  Ohio: 

November,  1908 . 

November,  1907 . . 

Portland  (Ore.)  Railway,  Light  &  Power  Company: 

October,  1908 . 

October,  1907 . . . 

United  Railways  Company  of  St.  Louis,  Mo. : 

November,  1908 . 

November,  1907 . 

•Including  taxes. 

t  Not  including  long  distance  lines. 


tNINGS. 

Gross 

Net 

Earnings. 

Expenses. 

Earnings. 

Charges. 

Surplus. 

$10,692,200 

$7401,000 

$3,291,200 

$621,400 

$2,669,800 

10,276,800 

7,252,400 

3,024,700 

630400 

2,394,300 

63,912 

40,559 

23,353 

14,907 

8446 

62,551 

40,543 

22,007 

15.077 

6.930 

960,567 

788,808 

171,759 

927,882 

618,946 

308,936 

535,062 

286,931 

248,131 

44,638 

203.493 

535,794 

302,041 

233,753 

38,244 

195,509 

1/0,739 

88,121 

82,618 

- *. . 

187,955 

97,864 

90,091 

88,377 

42,70it 

45,676 

88,120 

48,080! 

40,040 

341,602 

160,909 

180,693 

101,056 

79,638 

335.026 

169,58s 

165,441 

100435 

65,005 

108,378 

29,629 

78,750 

59,057 

19,693 

109,009 

29,585 

79423 

57,598 

21,825 

301,573 

183,382 

118,196 

26,962 

91,234 

296,184 

182,638 

113,547 

27,051 

86,496 

1 5 1. 934 

87,976 

63,958 

44,012 

19,946 

146,123 

88,180 

57,943 

43,351 

14,592 

372.398 

182,111 

190,288 

•  •  •  ^  • 

368,693 

196,119 

172.575 

872,339 

536,636 

335,703 

233.694 

102,009 

871,075 

579.509 

291,566 

231,314 

60,252 
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CARLISLE,  ARK. — The  Carlisle  power  and  electric  plant  has  been 
purchased  by  O.  W.  Cook.  It  is  said  that  the  new  owner  proposes  to 
erect  a  new  power  house  and  install  new  machinery. 

LOS  ANGELES,  CAL. — The  Hueneme,  Malibu  &  Port  Angeles  Rail¬ 
way  Company  is  preparing  to  construct  about  five  miles  of  additional 
track. 

LOS  ANGELES,  CAL. — ^The  Board  of  County  Supervisors  has  granted 
a  franchise  to  J.  R.  Gordon  to  construct  and  maintain  transmission  lines 
and  conduits  for  the  distribution  of  electricity  in  Los  Angeles  County. 

NAPA,  CAL. — The  Board  of  County  Commissioners  has  extended  the 
time  for  receiving  bids  for  a  franchise  to  construct  a  commission  line 
for  the  distribution  of  electricity  to  the  farming  districts  from  Napa  into 
Lake  County  from  Nov.  ii,  1908,  to  Jan.  12,  1909.  N.  W.  Collins  is 
county  clerk. 

RED  BLUFF,  CAL. — Notice  of  appropriation  of  3000  in.  of  water  in 
South  Digger  Creek  to  be  diverted  at  the  head  of  Forward’s  mill  ditch 
has  been  hied  by  Alfred  T.  Forward.  It!  is  proposed  to  utilize  the  water 
power  to  generate  electricity  and  for  domestic  purposes. 

DENVER,  COL. — The  Denver  City  Tramway  Company  has  petitioned 
the  Board  of  Public  Works  for  permission  to  extend  one  of  its  electric 
street  car  lines  to  Valverde.  The  company  will  construct  a  double  track 
road  a  mile  and  one  quarter  long. 

DENVER,  COL. — A  deal  has  been  consummated  whereby  the  Denver 
Gas  &  Electric  Company  is  to  purchase  electrical  energy  for  lamps  and 
motors  to  meet  future  requirements  in  this  city  from  the  Central  Colorado 
Power  Company.  The  Glenwood  Springs  plant  of  the  Central  Colorado 
Power  Company,  which  will  ultimately  develop  50,000  hp,  is  rapidly  nearing 
completion.  The  transmission  lines  have  been  completed  as  far  as  Idaho 
Springs.  The  Central  company  has  purchased  a  site  for  a  substation  west 
of  Denver’s  city  limits. 

GRAND  JUNCTION,  COL. — Plans  have  been  completed  by  the  Grand 
Junction  Electric  Railway  Company  for  the  construction  of  the  new 
electric  railway  for  Grand  Junction,  which  will  involve  an  expenditure  of 
about  $2,500,000.  The  work  will  include  the  construction  of  a  power 
plant  at  Debeque,  to  cost  $1,500,000;  the  street  railway  system  in  Grand 
Junction,  and  the  construction  of  a  railway  to  Palisades,  a  distance  of 
13  miles.  Later  street  car  lines  will  be  built  to  Fruita,  Loma  and  on  the 
south  side  of  the  river  to  serve  the  Orchard  Mesa  farmers,  who  have  voted 
bonds  to  the  extent  of  $900,000  for  the  establishment  of  an  irrigation  dis¬ 
trict.  The  whole  system  will  include  about  80  miles  of  track. 

HOLLY,  COL. — Bids  will  be  received  until  Jan.  6  by  N.  F.  Vidal,  town 
clerk,  for  furnishing  machinery  for  the  water  works  system,  separate  bids 
being  received  as  follows:  1.  For  furnishing  generator  and  switchboard. 
2.  For  deep  well  pump  and  motor,  underwriter  pump  and  boiler  feed 

pumps.  2.  For  125-hp  automatic  high-speed  engine.  4.  For  steam 

boilers,  stack  and  heater.  5.  For  installing  above  machinery,  building 
foundations  and  furnishing  and  installing  steam  piping,  wiring  and  placing 
same  in  operation.  6.  For  furnishing  all  material  and  installing  the  same 
complete.  Plans  and  specifications  may  be  seen  at  the  office  of  the  town 
clerk  and  at  the  office  of  Burns  &  McDonnell,  engineers,  821  Scarritt 

Building,  Kansas  City,  Mo.  Extra  copies  of  the  specifications  may  be 

secured  from  the  engineers. 

PUEBLO,  COL. — The  Kansas-Colorado  Railroad  Company  has  awarded 
the  contract  for  the  construction  of  its  railway,  including  the  construction 
of  track,  bridges,  steel  equipment,  power  stations,  overhead  equipment,  etc., 
to  A.  B.  Hulit,  Central  Block,  Pueblo,  Col.  Work  has  already  com¬ 
menced  on  the  railway,  which  will  extend  from  Canon  City  to  Dodge  City, 
Kan.,  a  distance  of  375  miles.  Plans-  are  now  being  prepared  by  Sargent 
&  Lundy,  Chicago,  Ill.,  for  one  of  the  power  houses.  It  has  been  decided 
to  locate  one  of  the  power  stations  at  Garden  City,  Kan. 

DANBURY,  CONN. — The  Danbury  &  Bethel  Street  Railway  Company 
will  apply  for  a  charter  for  the  extension  of  its  railway  from  Lake  Kenosia 
to  New  York  State  line. 

DANBURY,  CONN. — Announcement  has  been  made  that  the  Supreme 
Court  of  New  York  State  has  ordered  the  sale  of  the  Danbury  &  Harlem 
Railroad  at  auction  at  White  Plains,  N.  Y.,  Jan.  23.  The  road  was 
designed  to  connect  Danbury,  Conn.,  with  Golden  Bridge,  N.  Y.  The 
power  house  is  located  on  the  outskirts  of  Danbury  and  about  seven  miles 
.^f  the  road  is  completed,  rails  being  laid  and  wire  erected.  The  property 
was  recently  foreclosed  by  the  Knickerbocker  Trust  Company,  of  New 
York,  N.  Y.,  holder  of  the  mortgage  bonds. 

DANIELSON,  CONN. — ^The  Quinebaug  Company  is  preparing  to  install 
a  large  generator  in  its  mill  to  furnish  electricity  to  operate  new  mill 
machinery. 

HARTFORD,  CONN. — The  Connecticut  River  Company  has  filed  a 
notice  that  it  will  make  application  to  the  coming  General  Assembly  for 
amendments  to  its  charter  that  will  give  it  the  right  to  construct  a  dam  or 
dams  across  the  Connecticut  River  between  the  towns  of  Enfield  and 


Suffield  and  the  towns  of  Windsor  Locks  and  East  Windsor.  The  dams 
are  to  be  used  in  connection  with  the  present  canal  and  for  the  purpose  of 
generating  electricity.  The  company  will  also  ask  for  authority  to  issue 
bonds  to  secure  funds  for  the  proposed  improvements. 

PUTNAM,  CONN. — Plans  are  being  made  by  the  Putnam  Light  & 
Power  Company  to  extend  its  transmission  line  from  its  station  in 
Putnam  to  Mechanicsville  to  furnish  electricity  at  the  plant  of  the 
French  River  Textile  Company. 

WATERBURY,  CONN. — The  Southern  New  England  Telephone  Com¬ 
pany  has  been  granted  permission  to  construct  an  underground  conduit  on 
Grand  Street  for  the  purpose  of  placing  its  wires  underground. 

WASHINGTON,  D.  C. — Bids  will  be  received  until  Dec.  29  by  the 
Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C., 
for  furnishing  the  following  supplies  at  the  navy  yards  and  naval  stations: 
Boston,  Mass.:  Schedule  681 — Four  feed  water  regulators  and  two  feed 
pump  governors.  Schedule  692 — A  synchronous  motor  generator  set. 
Portsmouth,  N.  H.:  Schedule  683 — One  motor-driven  turret  lathe. 

LEESBURG,  FLA. — Bids  will  be  received  by  the  city  until  Jan.  5  for 
the  installation  of  water  works  system  and  electric  lighting  plant;  the 
city  will  give  a  30-year  franchise  carrying  with  it  a  five-year  contract. 
L.  M.  Johnson  is  clerk. 

AMERICUS,  GA. — The  Americus  Railway  &  Light  Company  has  pur¬ 
chased  the  gas  plants,  mains,  electric  plant  and  other  properties  of  the 
Americus  Illuminating  &  Power  Company.  The  railway  company  has 
recently  installed  a  power  plant  in  connection  with  the  proposed  electric 
railway  now  under  construction.  William  A.  Dodson,  of  Americus,  Ga., 
is  vice-president. 

ATLANTA,  GA. — The  Atlanta  Power  Company,  recently  organized, 
proposes  to  establish  an  electric  power  plant  and  develop  the  water  power 
of  Chattahoochee  River  and  other  streams.  E.  A.  Neely  and  Alexander 
King  are  interested  in  the  enterprise. 

MONTEZUMA,  GA. — James  Harrison,  of  Montezuma,  Ga.,  is  in  the 
market  for  a  60  or  75-kw,  three-phase  generator  and  35  and  50-hp  second¬ 
hand  motors. 

MILLEDGEVILLE,  GA. — Work  has  commenced  on  the  construction  of 
the  new  power  plant  of  the  Oconee  River  Mills.  It  is  expected  to  have 
the  plant  completed  within  three  months. 

BOISE,  IDAHO. — Plans  are  being  made  by  the  Boise  Valley  Railway 
Company  for  the  construction  of  two  new  railways,  one  to  extend  from 
Meridian  to  Nampa  and  the  other  from  Nampa  to  Caldwell.  About  21 
miles  of  new  track  will  be  built. 

CHATSWORTH,  ILL. — A  new  electric  plant  is  under  construction.  It 
will  furnish  electric  service  in  Chatsworth  and  Piper  City,  five  miles 
distant. 

CHICAGO,  ILL. — .-Knnouncement  has  been  made  that  the  Chicago 
Railways  Company  is  planning  to  erect  substations  in  the  South  Chicago, 
Grand  Crossing  and  Roseland  districts. 

JERSEYVILLE,  ILL. — The  Altonville,  Jacksonville  &  Peoria  Railway 
Company  is  making  arrangements  to  extend  its  railway  from  Godfrey  to 
Jacksonville,  Ill.,  through  Jerseyville,  Carrollton,  White  Hall,  Roodhouse, 
Manchester  and  Murraysville,  which  will  require  the  construction  of  62 
miles  of  track. 

JOLIET,  ILL. — The  Economy  Light  &  Power  Company  is  preparing  to 
extend  its  high-tension  transmission  line  from  the  Jackson  Street  plant  to 
Plainfield,  where  the  company  recently  received  a  contract  to  supply  elec¬ 
tricity  for  lamps  and  motors.  The  company  will  furnish  electrical  energy 
for  lighting  Electric  Park. 

MORRIS,  ILL. — Ernest  Freeman,  president  of  the  United  Electric 
Company,  Morris,  Ill.,  has  applied  for  a  franchise  to  construct  and  operate 
an  electric  interurban  railway  in  Morris.  Mr.  Freeman  states  that  it  is 
intended,  if  granted  a  franchise,  to  build  a  railway  from  Seneca  to  Joliet, 
and  also  to  construct  a  line  from  Yorkville  to  Dwight,  with  branches  to 
the  coal  field  towns. 

ANDERSON,  IND. — Plans  for  the  construction  of  a  large  factory  for 
the  Rider-Lewis  Automobile  Company,  in  this  city,  have  been  approved  by 
the  factory  committee.  The  plant  will  be  equipped  to  be  operated  by 
electricity,  bids  for  which  will  be  received  after  Jan.  i. 

DECATUR,  IND. — ^The  Fort  Wayne  &  Springfield  Railway  Company 
contemplates  extending  its  railway  from  Decatur  through  Monroe  to 
Berne,  Ind.,  next  year,  which  will  require  12  miles  of  additional  track. 

EVANSVILLE,  IND. — ^The  Evan.sville  Railways  Company  is  planning 
to  build  an  extension  to  its  system  connecting  Rockport,  Grand  View, 
Tell  City,  Troy  and  Cannelton,  a  distance  of  about  22  miles. 

FLORA,  IND. — It  is  reported  that  the  Town  Board  has  granted  a  fran¬ 
chise  to  W.  B.  and  G.  W.  LaBaw,  of  Veedersburg,  for  the  construction 
and  operation  of  an  electric  light  plant. 

GREENSBURG,  IND. — The  Decatur  County  Independent  Telephone 
Company  will  build  and  equip  a  new  and  separate  power  plant  from  the 
present  exchange  building.  The  new  plant  will  be  equipped  with  modern 
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appliances,  including  a  new  8-hp  gas  engine.  The  company  is  planning  to 
manufacture  many  accessories  which  at  present  it  has  to  purchase. 

KOKOMO,  IND. — Surveys  have  been  completed  by  the  Kokomo  & 
Western  Traction  Company  for  its  proposed  electric  railway  from  Kokomo 
to  Burlington,  a  distance  of  16  miles.  C.  C.  McFann  is  president. 

LAGRANGE,  IND. — The  Wawasee,  Ligonier,  Topeka  &  Lagrange 
Railway  Company  is  reported  to  have  awarded  a  contract  for  the  con¬ 
struction  of  the  first  section  of  its  railway  from  Ligonier  to  Cromwell,  a 
distance  of  four  miles,  to  W.  C.  Ross,  of  Chicago,  Ill.  J.  N.  Babcock,  of 
Topeka,  Ind.,  is  president. 

VINCENNES,  IND.— We  are  informed  that  the  Vincennes,  West  Baden 
&  Louisville  Railway  Company  will  commence  work  on  the  construction  ot 
its  proposed  electric  railway  within  60  or  90  days.  The  road  will  be 
about  48  miles  in  length  and  will  be  operated  both  by  gasoline  and  electric 
cars.  The  company  also  plans  to  furnish  electricity  for  lamps  to  all  im¬ 
portant  towns  along  the  route.  Anthony  M.  Yelton,  of  Vincennes,  is  sec¬ 
retary. 

ALBIA,  lA. — Plans  are  being  considered  by  the  Albia  Interurban  Rail¬ 
way  Company  to  construct  a  branch  line  from  Albia  to  Buxton,  a  distance 
of  about  nine  miles. 

DES  MOINES,  lA. — The  Board  of  Supervisors  has  awarded  the  con- 
tiact  for  two  electric  elevators  for  the  court  house  to  the  Otis  Elevator 
Company,  of  Chicago,  Ill.,  for  $11,890.  The  board  has  also  made  ar¬ 
rangements  for  the  installation  of  two  generators  in  the  heating  plant  to 
furnish  electricity  to  operate  the  elevators. 

IMOGENE,  I  A. — The  question  of  establishing  an  electric  light  plant  in 
this  city  is  under  consideration. 

MURRAY,  I  A. — The  citizens  on  Dec.  15  voted  to  grant  a  franchise  to 
G.  M.  Miles  to  construct  an  electric  light  plant  in  Murray. 

WATERLOO,  lA. — The  Corn  Belt  Telephone  Company  is  planning  to 
erect  a  new  exchange  building  in  the  spring. 

TOPEKA,  KAN. — It  is  reported  that  the  city  clerk  has  beeti  instructed 
to  advertise  for  bids  for  the  construction  and  equipment  of  a  steam  plant 
ia  connection  with  the  electric  light  plant.  An  appropriation  of  $60,000 
I'.as  been  made  for  the  construction  of  a  new  plant. 

BELLEVUE,  KY. — The  City  Council  has  authorized  plans  and  estimates 
to  be  made  for  the  installation  of  an  electric  light  plant.  George  Horn- 
vng  &  Son,  of  Cincinnati,  Ohio,  are  consulting  engineers. 

C.'XRROLLTON,  KY. — Extensive  improvements  are  being  made  to  the 
municipal  electric  light  plant,  which  include  the  erection  of  a  new  power 
house,  the  installation  of  new  engine,  boiler  and  generator,  R.  L. 
Bartlett  is  manager. 

FRANKFORT,  KY. — The  rate  for  receiving  bids  for  furnishing  and 
installing  fixtures  in  the  new  State  Capitol  at  Frankfort,  Ky.,  has  been 
extended  from  Jan.  5  to  Jan.  19.  Plans  and  specifications  may  be  seen 
at  the  offices  of  the  architects,  Frank  M.  Andrews  &  Company,  Cincinnati, 
Ohio,  and  W'aldorf- Astoria,  New  York,  N.  Y. 

LEXINGTON,  KY. — The  Lexington  &  Interurban  Railway  Company  is 
planning  to  extend  its  railway  from  Lexington  to  Nicholasville,  a  distance 
of  13  miles,  and  also  plans  to  add  two  miles  of  track  to  its  local  system. 

PINEVILLE,  KY. — It  is  reported  that  the  light  and  ice  plant  of  the 
Pineville  Light  &  Ice  Company  recently  destroyed  by  fixe  will  be  rebuilt. 
Arrangements  will  be  made  with  the  Wallsend  Coal  &  Coke  Company  to 
supply  electricity  for  lamps  and  motors  until  the  plant  is  completed. 
R.  L.  Bowman  is  president  of  the  Pineville  Light  &  Power  Company. 

SHELBYVILLE,  KY.— The  stockholders  of  the  Shelbyville  Water  & 
Light  Company  are  to  vote  on  the  proposition  to  increase  the  capital  stock 
from  $30,000  to  $40,000,  the  proceeds  to  be  used  to  enlarge  and  extend 
its  plant  and  service. 

PORTLAND,  MAINE. — The  property  and  holdings  of  the  Northeastern 
Telephone  Company  were  sold  at  auction  Dec.  16  to  Frank  C.  Payson, 
attorney  for  the  New  England  Telephone  &  Telegraph  Company  for 
$375,000.  The  New  England  company  holds  or  controls  a  majority  of  the 
outstanding  bonds  of  the  company  amounting  to  $600,000. 

EASTON,  MD. — H.  B.  Messenger,  of  Federalburg,  Md.,  contemplates 
the  construction  of  an  electric  light  plant  in  Easton,  and  has  petitioned 
the  City  Council  for  a  contract  for  lighting  the  streets  of  the  city. 

LAW’RENCE,  MASS. — Contracts  have  been  awarded  by  the  Pacific 
Mills  for  additional  equipment  for  its  power  house  as  follows:  For  steam 
turbine  with  turbo-jet  condenser  and  generator  rated  at  3350  kw,  with 
additional  exciter  and  switchboard  apparatus,  to  the  Allis-Chalmers  Com¬ 
pany,  Milwaukee,  Wis. ;  for  12  additional  horizontal  return  tubular  boilers, 
to  the  Bigelow  Company.  Charles  T.  Main,  45  Milk  Street,  Boston,  Mass., 
is  engineer. 

SOUTHBRIDGE,  MASS. — Beginning  Jan.  i,  1909,  the  price  of  elec¬ 
tricity  for  lamps  will  be  reduced  from  30  cents  per  kw-hour  to  16  cents 
per  kw-hour,  with  a  further  reduction  of  i  cent  per  kw-hour  for  all  bills 
paid  before  the  10th  of  the  month,  making  the  net  price  15  cents  per 
kw-hour.  A  34-hour  service  will  be  established  soon  after  Jan.  i.  Charles 
Garfield,  of  Southbridge,  is  local  manager. 

WOBURN,  MASS. — The  electric  service  from  the  Woburn  station  has 
been  discontinued.  Electricity  is  being  supplied  from  the  Edison  Electric 
Illuminating  Company’s  plant  in  Boston,  Mass. 

CADILLAC,  MICH. — I.  J.  Westerman,  of  Adrian,  Mich.,  is  interested 
in  a  project  to  establish  an  electric  light  plant  in  Cadillac.  The  new  com¬ 
pany  is  planning  to  construct  a  dam  on  the  Manistee  River,  about  10 


miles  north  of  the  city,  and  proposes  to  furnish  electricity  in  this  city  at 
much  cheaper  rates  than  the  present  service  is  given. 

FLINT,  MICH. — The  City  Council  has  granted  the  Saginaw  &  Flint 
Electric  Railway  Company,  of  Saginaw,  Mich.,  permission  to  enter  the 
city  by  the  way  of  Saginaw  Street. 

FLINT,  MICH. — The  Flint  Land  Company,  Ltd.,  of  Flint,  Mich.,  is 
trying  to  interest  capital  to  construct  a  power  plant  on  Rifle  River  in 
Michigan.  The  company  owns  flowage  rights  on  1500  acres  of  land  and 
controls  about  14  miles  of  frontage  on  tbe  river.  The  property  is  lo¬ 
cated  about  40  miles  north  of  Bay  City  and  less  than  18  miles  from 
Saginaw  Bay.  It  is  claimed  that  by  the  construction  of  two  dams  2000 
hp  continuously  or  4800  hp  for  10  hours  a  day  can  be  developed. 

FLINT,  MICH. — Announcement  has  been  made  that  the  syndicate  which 
recently  purchased  the  property  of  the  Flint  Light  &  Power  Company  is 
planning  a  large  power  development  scheme,  which  contemplates  the  con¬ 
struction  of  several  dams  on  the  Au  Sable  at  points  along  tbe  stream  for 
a  distance  of  40  miles  and  the  transmission  of  electricity  to  Flint,  where  a 
distributing  station  will  be  erected  for  the  distribution  of  electricity  in 
Owosso,  Lansing,  Port  Huron  and  other  cities  in  this  section.  The  present 
plans  include  the  construction  of  13  dams,  which  it  is  estimated  will 
develop  between  33,000  and  34,000  hp.  The  cost  of  the  work  is  estimated 
at  between  $7,000,000  and  $8,000,000.  The  project  is  said  to  have  already 
been  financed. 

GRAND  RAPIDS,  MICH. — The  Grand  Rapids,  Hastings  &  Battle  Creek 
Interurban  Railway  Company  has  secured  nearly  all  the  right  of  way  for 
its  proposed  electric  railway.  Power  will  be  supplied  by  the  Common¬ 
wealth  Power  Company,  of  Jackson,  Mich.,  and  the  Grand  Rapids  &  Mus¬ 
kegon  Power  Company.  J.  J.  MeVean,  of  Grand  Rapids,  Mich.,  is  chief 
engineer;  D.  C.  Jackson  and  William  B.  Jackson,  of  Chicago,  HI.,  are 
electrical  engineers. 

HOUGHTON,  MICH. — The  Houghton  County  Traction  Company  is 
considering  the  question  of  constructing  an  interurban  railway  from 
Houghton  to  Painesdale,  a  distance  of  1 1  miles. 

IRONWOOD,  MICH. — The  Twin  City  General  Electric  Company  is 
planning  to  extend  its  railway  from  Ironwood  to  Bessemer  during  1909, 
which  will  require  the  construction  of  about  six  miles  of  track. 

TR.WERSE  CITY,  MICH. — Plans  have  been  completed  for  the  con¬ 
struction  of  the  dam  for  the  Boardman  River  Electric  Light  &  Power 
Company,  work  on  which  will  begin  in  the  spring.  The  dam  will  have  a 
42-ft.  head  and  will  develop  between  3000  and  3500  bp.  \V.  S.  Cook  is 
manager. 

ALBANY,  MINN. — Bids  will  be  received  by  the  Village  Council  until 
Jan.  II,  1909,  for  furnishing  material  and  erecting  a  municipal  electric 
lighting  system  under  the  supervision  of  Engineer  Edmund  T.  Sykes,  of 
Minneapolis,  Minn.  Electricity  and  acetylene  gas  will  be  considered.  A 
plant  with  sufficient  output  to  supply  600  i6-cp  lamps,  or  the  equivalent,  is 
wanted.  Thomas  Tomasek  is  village  recorder. 

JACKSON,  MISS. — R.  V.  Powers,  W.  Q.  Cole  and  R.  L.  Bradley  have 
applied  to  the  City  Council  for  a  franchise  and  to  the  State  for  a  franchise 
to  construct  a  belt  line  to  connect  the  railroads  in  Jackson. 

MERIDIAN,  MISS. — The  question  of  installing  an  electric  street  light¬ 
ing  plant  to  be  operated  in  connection  with  the  water  works  pumping 
station  is  under  consideration.  • 

NATCHEZ,  MISS. — The  Simms  Express  &  Telegraph  Company  con¬ 
templates  installing  an  electric  light  plant  and  would  like  to  receive  prices 
on  equipment  for  an  electric  light  plant  with  sufficient  output  to  supply 
350  lamps  of  16  cp  complete  or  dynamo  and  equipment  separate  and  gaso 
line  engine  to  operate  the  same. 

SEMINARY,  MISS. — Plans  are  being  considered  for  the  construction 
of  a  hydro-electric  plant  at  Seminary  Falls,  where  it  is  estimated  that 
300  hp  can  be  developed.  John  VV.  Burge,  of  Mobile,  Ala.,  and  associates 
are  interested  in  the  project  and  propose  to  develop  the  water  power  and 
furnish  electricity  in  Seminary.  A  paper  mill  will  be  established  in  con¬ 
nection  with  the  project.  T.  W.  Noble,  of  Mobile,  is  consulting  engineer. 

CLARENCE,  MO. — Plans  are  being  considered  to  install  an  arc  machine 
in  the  municipal  electric  light  plant  and  a  general  overhauling  of  all  the 
lines. 

MACON,  MO. — Plans  are  being  made  for  improvements  and  additi.ins 
to  the  municipal  electric  light  plant  and  water  works  system,  the  cost  of 
which  is  estimated  at  $18,400.  E.  S.  Bennett  is  superintendent. 

BOZEMAN,  MONT. — We  are  informed  that  steps  are  now  being  taken 
by  the  Gallatin  Valley  Electric  Railway  Company  to  let  the  entire  contract 
for  the  construction  and  equipment  of  its  proposed  railway.  The  road 
will  extend  from  Bozeman  to  Ferris  Hot  Springs  and  Salesville,  Mont.,  a 
distance  of  about  18  miles.  Electrical  energy  for  operating  the  railway 
will  be  supplied  by  the  Butte  Electric  &  Power  Company,  Butte,  Mont. 
H.  L.  Casey,  of  Bozeman,  Mont.,  is  secretary. 

MISSOULA,  MONT. — The  City  Council  has  called  an  election  to  be 
held  Jan.  5  to  vote  on  the  proposition  of  granting  a  so-year  franchise  to 
W.  A.  Clark.  Mr.  Clark  has  constructed  a  large  electric  power  plant  at 
the  confluence  of  the  Big  Blackfoot  and  Hellgafe  Rivers,  seven  miles  east 
of  the  city,  and  also  owns  and  operates  the  electric  light  and  power  and 
water  works  systems  in  the  city.  It  is  understood  that  if  the  franchise  is 
granted  steps  will  be  taken  to  extend  the  electric  railway  up  the  Bitter 
Root  Valley  as  far  as  Hamilton,  50  miles  distant. 

TWIN  BRIDGES,  MONT.— The  Madison  River  Power  Company  is 
removing  its  pole  line  leading  to  the  Green-Campbell  mine,  above  Silver 
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Star.  The  company  contemplates  the  construction  of  a  transmission  line 
from  Renova  to  Whitehall. 

ARCADIA,  NEB. — A  morement  is  on  foot  to  install  an  electric  light 
plant  in  this  town.  John  Wall,  G.  H.  Kinsey  and  E.  E.  Freeman  are 
interested  in  the  project. 

GOLDFIELD,  NEV. — It  is  reported  that  the  Nevada-California  Power 
Company  contemplates  extending  its  transmission  lines  into  the  camps  of 
Round  Mountain,  Fairview,  Manhattan  and  Rawhide  in  the  near  future. 

CANAAN,  N.  H. — The  United  Mica  Mining  Company  has  submitted  a 
proposition  to  the  Selectmen  offering  to  extend  its  transmission  lines 
from  Grafton  Center,  where  it  proposes  to  install  a  plant,  to  furnish 
electricity  in  this  town.  The  company  asks  the  citizens  to  subscribe  to 
$10,000  worth  of  stock  at  par  value. 

GERMAN  VALLF.Y,  N.  J. — The  hydro-electric  plant  of  the  Kennedy 
Electrical  Company  has  been  completed  and  is  now  furnishing  electricity 
to  light  the  streets  and  residences  of  German  Valley.  The  company  is 
planning  to  extend  its  transmission  lines  to  Califon  and  Chester  in  the 
near  future.  Robert  Kennedy,  of  Hackeltstcwn,  N.  J.,  is  president  of 
the  company. 

NEWMARKET,  N.  J. — The  township  committee  and  light  commission¬ 
ers  of  Piscataway  Township  are  considering  the  question  of  establishing 
an  independent  company  for  the  purpose  of  furnishing  electricity  for 
the  t*wn.  Under  the  new  contract,  which  goes  into  effect  Jan.  i,  the 
Public  Service  Corporation  proposes  an  increase  of  $3  per  lamp  per 
year  and  shortening  the  hours  of  service.  It  is  proposed  to  organize  a 
company  with  a  capital  stock  of  $100,000  and  erect  a  plant  on  the  New¬ 
market  pond.  It  is  estimated  that  a  plant  can  be  equipped  for  $10,000 
and  the  distributing  system  erected  for  $90,000.  J.  Edward  Clark  and 
Edward  Radell  are  interested  in  the  project.  The  township  at  present? 
pays  the  Public  Service  Corporation  $5,000  per  year  for  the  lighting 
service. 

LAS  CRUCES,  N.  M. — The  Las  Cruces  Electric  Light  &  Ice  Company 
has  applied  to  the  City  Council  for  a  franchise  to  construct  and  operate 
an  electric  light  plant  and  water  works  system  in  Las  Cruces. 

DANSVILLE,  N,  Y. — A  committee  has  been  appointed  to  secure 
better  electric  lighting  service.  Dr.  J.  A.  Jackson  is  chairman  of  the 
committee. 

DUNDEE,  N.  Y. — The  building  for  the  Dundee  Brass  Manufacturing 
Company  is  nearing  completion  and  is  expected  to  be  ready  for  operation 
about  Jan.  1.  Arrangements  have  been  made  by  the  company  whereby 
electricity  for  lamps,  heal  and  motors  for  the  new  plant  will  be  supplied 
by  the  Dundee  electric  light  plant,  of  which  E.  L.  Bailey  is  owner  and 
manager.  The  new  arrangement  will  give  the  town  the  benefit  of  a  24- 
hour  service. 

JAMAICA,  N.  Y. — The  Board  of  Estimate  has  approved  the  form  of 
contract  for  granting  a  franchise  to  the  Brooklyn  Rapid  Transit  Company 
to  extend  its  Metropolitan  Avenue  electric  railway  from  St.  John’s  Ceme¬ 
tery  to  Jamaica,  in  return  for  which  the  company  is  to  pay  the  initial  sum 
of  $10,000  and  is  to  make  annual  payments  to  the  city  of  from  3  to  5  per 
cent  of  its  earnings  during  the  50-year  term  of  the  grant. 

LIBERTY,  N.  Y. — Arrangements  are  being  made  by  the  Liberty  & 
Jeffersonville  Electric  Railroad  Company  to  extend  its  system  to  Kanoza 
Lake,  a  distance  of  14  miles. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder,  super¬ 
intendent  of  school  buildings,  at  the  office  of  the  Department  of  Educa¬ 
tion,  New  York,  N.  Y.,  until  Dec.  a8,  for  installing  electric  equipment  in 
new  Public  School  114,  on  James  and  Oliver  Streets,  Borough  of  Man¬ 
hattan.  Blank  forms,  plans  and  specifications  may  be  seen  or  obtained  at 
the  office  of  the  superintendent. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  Theodore  A.  Bingham, 
police  commissioner,  for  furnishing  labor  and  materials  for  complete  elec¬ 
tric  light  and  power  installation  for  the  Police  Department  stable,  at  153- 
155  East  Thirty-second  Street.  New  York,  N.  Y. 

NEW  YORK,  N.  Y. — The  Queensboro  uridge  &  Jamaica  Railway  Com¬ 
pany  and  the  Manhattan  &  Queensboro  Railway  Company  have  applied  to 
the  Board  of  Estimate  for  franchises,  the  first  named  company  to  operate 
an  electric  railway  from  the  Manhattan  plaza  of  the  bridge  out  to  Jamaica, 
in  Queens,  with  a  number  of  spurs,  and  the  latter  to  operate  an  electric 
railway  across  Fifty-seventh  Street  and  the  Queensboro  Bridge. 

NEW  YORK,  N.  Y. — The  Board  of  Estimate  and  Apportionment  has 
granted  franchises  permitting  the  construction  of  several  miles  of  track  in 
the  Bronx.  The  franchise  granted  to  the  Bronx  Traction  Company  per¬ 
mits  the  company  to  construct  a  line  along  Clason  Point  Road  from  the 
intersection  of  Westchester  Avenue  to  the  terminus  of  Clason  Point  Road. 
The  Union  Railway  Company  was  given  permission  to  build  a  railway 
from  Sedgwick  Avenue  and  Fordham  Road  and  along  Fordbam  Road, 
Hampden  Place,  West  184th  Street  and  University  Heights  Bridge  to 
Manhattan,  along  West  207th  Street  to  Amsterdam  or  Tenth  Avenue  to 
Emerson  Street,  connecting  with  the  present  road  in  Broadway. 

NYACK,  N.  Y. — Arrangements  are  being  made  by  the  Rockland  Light 
&  Power  Company  for  extensive  additions  and  improvements  to  its  plant, 
which  will  include  the  installation  of  a  new  looo-kw  turbine  with  surface 
condenser  and  cooling  tower,  switchboard,  boilers,  etc.,  and  also  an  addi¬ 
tion  to  the  plant  at  Orangeburg,  N.  Y.  J.  S.  Avery,  of  Nyack,  N.  Y.,  is 
manager. 

ONTARIO,  N.  Y. — Arrangements  are  being  made  to  install  an  electric 
lighting  system  in  Ontario.  The  present  plans  call  for  the  installation  of 


a  motor  generator  set  in  the  village  on  the  Sodus  Road,  electricity  for 
which  will  be  supplied  from  station  No.  5  of  the  Rochester  Railway  & 
Light  Company,  which  also  supplies  the  Sodus  Bay  system.  The  Sodus 
Gas  &  Electric  Company  will  control  the  lighting  plant  at  Ontario.  The 
Rochester  Railway  &  Light  Company  furnishes  electrical  energy  for  oper¬ 
ating  the  plant  of  the  Sodus  Gas  &  Electric  Company. 

PORT  JERVIS,  N.  Y.— The  Port  Jervis  &  Delaware  Valley  Railroad 
is  making  surveys  for  its  proposed  electric  railway  from  Port  Jervis  to 
Milford,  Pa.,  a  distance  of  eight  miles.  Electricity  for  operating  the  rail¬ 
way  will  be  secured  from  the  Interstate  Hydro-Electric  Company,  of  Port 
Jervis,  N.  Y,  F.  A.  Sawyer,  of  Port  Jervis,  is  president. 

ROCHESTER,  N.  Y. — Owing  to  the  low  water  in  the  Genesee  River, 
the  Rochester  Railway  &  Light  Company  has  been  compelled  to  start  up 
its  power  station  at  Canandaigua,  which  has  been  closed  since  last  March, 
when  the  company  took  over  the  contract  for  Niagara  power.  The  Canan¬ 
daigua  power  house  has  an  output  of  2200  hp.  The  Rochester  Railway  & 
Light  Company  has  placed  an  order  for  additional  apparatus  to  be  placed 
in  the  substation  on  Elmwood  Avenue  to  be  installed  as  soon  as  possible, 
which  will  increase  the  output  of  the  station  from  4000  to  8000  hp. 

SYRACUSE,  N.  Y. — The  Board  of  Contract  and  Supply  has  awarded 
the  contract  for  wiring  the  old  county  buildings,  which  the  city  is  making 
over  into  a  city  hall  annex,  to  the  Wheeler-Green  Electric  Company,  of 
Syracuse,  N.  Y.,  for  $3,950. 

VERNON,  N.  Y. — The  Village  Board  is  considering  the  question  of 
lighting  the  village  by  electricity. 

ASHEVILLE,  N.  C. — The  Weaverville  Electric  Company  is  planning  to 
build  a  new  railway  connecting  Asheville  with  Weaverville,  a  distance  of 
three  miles,  next  year. 

CONCORD,  N.  C. — The  Board  of  Aldermen  has  granted  a  franchise  to 
J.  W.  Barry,  of  Boston,  to  construct  and  operate  a  street  car  system  in 
Concord.  The  new  company  has  taken  over  the  franchise  granted  the 
Concord  Street  Railway  Company  nearly  two  years  ago. 

DURHAM,  N.  C. — W.  A.  Erwin,  of  Durham,  N.  C.,  is  stated  to  have 
awarded  contracts  for  the  equipment  for  a  mill  of  50,000  spindles.  It  is 
understood  that  the  plant  will  be  located  near  one  of  the  various  hydro¬ 
electric  plants  of  the  Southern  Power  Company,  of  Charlotte,  N.  C. 

FAYETTEVILLE,  N.  C. — The  Consolidated  Railway  &  Power  Com¬ 
pany,  which  recently  purchased  the  property  of  the  Fayetteville  Street 
Railway  &  Power  Company,  is  planning  to  extend  its  railway  next  year 
from  the  present  terminus  at  Fayetteville  to  Hope  Mills,  a  distance  of 
15  miles. 

LEXINGTON,  N.  C. — Plans  are  being  considered  by  Fred  H.  Stith,  of 
Lexington,  N.  C.,  to  organize  a  company  for  the  purpose  of  developing 
water  power  and  construction  of  hydro-electric  plant  on  the  Potomac 
River  in  Jefferson  County,  W.  Va.,  for  which  surveys  are  now  being 
made.  It  is  proposed  to  develop  1000  hp.  The  plant  will  cost  about 
$300,000. 

MOUNT  xMRY,  N.  C. — The  Spaugh  Mill  property  located  on  Ararat 
River  has  been  purchased  by  J.  D.  Minick,  who  proposes  to  raise  the 
dam  and  develop  the  water  power  to  generate  electricity.  It  is  estimated 
that  about  50  hp  can  be  developed. 

RALEIGH,  N.  C. — The  directors  of  the  State  Hospital  for  the  Insane, 
it  is  stated,  will  ask  the  next  Legislature  for  a  special  appropriation  to 
enable  the  institution  to  install  a  water  works  system  and  electric  light 
plant. 

SHELBY,  N.  C. — The  Shelby  Cotton  Mill  is  erecting  an  addition  to  its 
mill,  which  will  be  equipped  with  6500  spindles.  The  mill  will  be  operated 
by  electricity. 

COLUMBUS,  OHIO. — The  Ohio  Southern  Traction  Company  contem¬ 
plates  extending  its  railway  from  South  High  Street  to  the  Hartman  Farm 
and  the  Cloud  Farm,  near  Shadesville,  about  2j4  miles  distant. 

NEW  CUMBERLAND,  OHIO. — Plans  have  been  completed  for  the 
construction  and  operation  of  a  new  electric  light  plant  in  New  Cumber¬ 
land.  Armour  S.  Cooper  and  George  McNeil,  of  New  Cumberland,  are 
interested  in  the  project. 

FOSTORIA,  OHIO. — The  Toledo,  Fostoria  &  Findlay  Railway  Com¬ 
pany  is  in  the  market  for  a  325  to  350-kw  direct-connected  generator. 

WILLOUGHBY,  OHIO. — The  Cleveland,  Painesville  &  Eastern  Rail¬ 
road  Company  is  contemplating  the  purchase  of  a  low-pressure  steam 
turbine. 

WOOSTER,  OHIO. — The  City  Council  is  reported  to  be  considering 
the  question  of  establishing  a  municipal  electric  light  plant. 

EL  RENO,  OKLA. — The  El  Reno  Interurban  Railway  Company  is 
planning  to  construct  about  30  miles  of  track  during  the  coming  year. 
The  railway  when  completed  will  connect  El  Reno,  Youkon  and  Okla¬ 
homa  City. 

EL  RENO,  OKLA. — Plans  are  being  made  by  the  El  Reno  Gas  &  Light 
Company  to  construct  an  addition  to  its  power  house  and  increase  the 
equipment  of  the  electric  plant,  which  will  include  the  installation  of  a 
600-hp  engine.  The  electric  transmission  lines  and  gas  mains,  will  each 
be  extended  about  five  miles.  The  cost  of  the  work  is  estimated  at 
about  $40,000. 

EL  RENO,  OKLA. — The  plant  and  holdings  of  the  El  Reno  Gas  & 
Electric  Company  have  been  purchased  by  Henry  Schafer,  of  El  Reno, 
and  J.  W.  Maney,  of  Oklahoma  City,  promoters  of  the  interurban  railway 
betVeen  £1  Reno  and  Oklahoma  City,  for  a  consideration  of  $224,801. 
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The  new  owners  will  enlarge  the  plant  to  furnish  electrical  energy  to 
operate  the  interurban  railway.  An  8oo*hp  engine  will  be  installed  in 
the  plant 

MUSKOGEE,  OKLA. — The  Pioneer  Telephone  &  Telegraph  Company 
will  begin  work  at  once  on  the  erection  of  a  telephone  line  from  Muskogee 
to  the  Muskogee  and  Morris  oil  fields,  a  distance  of  about  10  miles. 

OKLAHOMA,  OKLA. — The  Oklahoma  Railway  Company  is  installing 
a  new  8so-kw  generating  unit  at  its  Belle  Isle  power  station  and  an  engine 
manufactured  by  Fowler-Stores  Company. 

BURNS,  ORE. — Surveys  are  being  made  by  George  S.  Nickerson,  of 
Winnemucca,  Nev.,  along  the  Donder  and  Blitzen  Rivers  on  the  northern 
slopes  of  the  Stein  Mountains,  with  a  view  of  developing  power  in  Haney 
Valley  in  the  near  future. 

LEBANON,  ORE. — ^The  Lebanon  Electric  Light  &  Water  Company  is 
rebuilding  its  entire  plant  S.  I.  Stewart  is  manager. 

PORTLAND,  ORE. — The  United  Railways  Company  is  planning  ex¬ 
tensive  additions  to  its  system,  including  the  construction  of  about  50 
miles  of  track  during  the  coming  year. 

PORTLAND,  ORE.— The  City  Executive  Board  has  refused  to  award 
the  contract  for  lighting  the  streets  and  public  buildings  for  the  next  five 
years  to  the  Portland  Railway,  Light  &  Power  Company,  and  has  referred 
the  bid  of  the  company,  the  only  one  received,  back  to  the  Council.  The 
question  of  establishing  a  municipal  electric  plant  and  issuing  $2,000,000 
in  bonds  to  install  such  a  plant  is  under  consideration. 

PORTLAND,  ORE. — Plans  have  been  prepared  by  the  Portland  Rail¬ 
way,  Light  &  Power  Company  for  a  power  station  to  be  erected  at  First 
and  Jefferson  Streets,  work  on  which  will  begin  about  Jan.  1.  From  this 
station  electricity  will  be  distributed  throughout  the  southern  part  of  the 
city,  south  of  Washington,  and  to  practically  all  the  car  lines  on  the 
West  Side.  A  large  part  of  the  equipment  now  in  Station  A  will  be 
transferred  to  the  new  building;  new  apparatus  will  also  be  installed. 

SALEM,  ORE. — The  application  of  the  Portland  Railway,  Light  & 
Power  Company  for  a  franchise  to  erect  transmission  line  to  furnish 
electricity  to  the  State  Feeble-Minded  School  has  been  refused. 

SALEM,  ORE. — Plans  are  being  made  by  the  Pacific  States  Telephone 
&  Telegraph  Company  to  make  extensive  improvements  to  its  system  in 
this  city,  which  will  involve  an  expenditure  of  about  $20,000.  Work  will 
begin  after  the  first  of  the  year. 

PENDLETON,  ORE. — A  telephone  company  has  been  organized  by  J. 
Hanscom,  Hugh  Bell  and  other  farmers  of  Cold  Springs  to  construct  a 
telephone  line  from  Pendleton  to  Cold  Springs  at  once. 

BELLEFONTE,  PA. — The  Bellefonte  Electric  Company  has  purchased 
the  water  power  at  the  Bellefonte  Car  Works  and  will  rebuild  the  dam  at 
once.  Plans  and  specifications  are  now  being  prepared  which  call  for  the 
construction  of  a  dam,  concrete  power  house  and  the  installation  of  a 
large  generator.  Electricity  will  be  transmitted  to  the  main  power  plant 
or.  West  Lamb  Street,  where  it  will  be  distributed.  The  new  plant  will 
mcrease  the  output  of  the  plant  by  100  hp,  and  when  completed  the  com¬ 
pany  will  establish  a  day  service. 

GEORGETOWN,  PA. — Plans  have  been  completed  for  organizing  the 
Prospect  Rock  Heat,  Light  &  Power  Company,  of  Georgetown.  The  com¬ 
pany  proposes  to  furnish  electricity  for  lighting  the  streets  of  Wilkes-Barre 
Township  and  Borough  of  Laurel.  A  site  has  been  secured  for  the  power 
house.  Plans  and  specifications  are  now  being  prepared. 

HUNTINGDON,  PA. — The  Juniata  Valley  Electric  Street  Railway  Com¬ 
pany  contemplates  the  construction  of  an  electric  railway,  about  30  miles 
in  length,  connecting  Huntingdon,  Mill  Creek,  Mt.  Union,  Allensville, 
Belleville,  White  Hall,  Reedsville  and  Lewistown.  R.  W.  Jacobs  is 
president. 

MILESBURG,  PA. — The  question  of  installing  a  municipal  electric 
lighting  plant  in  Milesburg  is  under  conisderation. 

PHILADELPHIA,  PA.— An  ordinance  has  been  introduced  in  the 
Select  Council  providing  for  the  construction  of  an  underground  railway 
by  the  Delaware  Tunnel  Railroad  Company  and  authorizing  a  contract  be 
made  between  the  company  and  the  municipality.  The  ordinance  also 
provided  for  a  pneumatic  tube  service  for  mail  and  parcels  and  a  light, 
hegt  and  power  service  in  connection  with  the  tunnel  railroad.  This  is 
the  Delaware  River  channel  project  for  which  charters  were  recently 
obtained.  B.  Wolf,  Edwin  Wolf,  J.  H.  Silverman,  W.  A.  Stern  and 
I..  R.  Eisenthal  are  among  the  incorporators. 

STEELTON,  PA. — The  borough  secretary  has  been  instructed  to  adver¬ 
tise  for  bids  for  lighting  the  town  by  both  gas  and  electricity  for  the' 
coming  year. 

YORK,  PA. — The  Town  Council  of  West  York  has  granted  the  York 
Haven  Water  &  Power  Company,  of  York  Haven,  Pa.,  a  franchise  to  erect 
transmission  lines  for  the  distribution  of  electricity  on  the  streets  and 
highways  of  that  borough. 

CLEMSON  COLLEGE,  S.  C. — The  board  of  trustees  of  Clemson  Col¬ 
lege  has  authorized  the  president  of  the  college  and  the  director  of  the 
mechanical  department  to  have  surveys  and  estimates  made  for  the  con¬ 
struction  of  an  electric  railway  from  Calhoun  to  Clemson  and  to  report 
at  the  next  meeting  of  the  board.  Right  of  way  for  the  railway  has 
already  been  secured  by  legislative  enactment.  Electricity  for  operating 
the  railway  could  be  supplied  from  the  power  plant  of  the  college. 

GREENWOOD,  S.  C. — The  Greenwood  Telephone  Company  is  making 
extensions  and  improvements  to  its  system,  including  the  installation  of 


new  switchboards  and  additional  cables,  which -will  involve  an  expenditure 
of  more  than  $5,000. 

TYNDALL,  S.  D. — The  Tyndall  Roller  MBs  contemplates  installing  a 
75-kw,  direct-current,  iio-volt  dynamo  in  itr  electric  light  plant  John 
Bouza  is  manager  and  owner. 

COLUMBIA,  TENN, — The  Riverside  Lumber  Company  is  in  the  market 
for  alternating-current  generators  from  5  to  20  hp. 

HARRIMAN,  TENN. — A  new  boiler  will  be  installed  in  the  municipal 
electric  light  plant  during  the  coming  year.  Thomas  Brown  is  superin¬ 
tendent. 

SPARTA,  TENN. — O.  H.  Anderson  and  associates,  of  Sparta,  Tenn., 
have  engaged  Walter  G.  Kirkpatrick,  of  Jackson,  Miss.,  to  prepare  plans 
and  specifications  for  developing  about  200  bp  from  Calf  River.  The  plant 
will  be  located  at  the  falls  about  one  and  one-half  miles  from  Sparta  and 
will  furnish  electricity  for  lighting  and  industrial  purposes  in  this  city. 

GALVESTON,  TEX. — The  Galveston  Electric  Company  has  been 
granted  permission  to  construct  new  electric  railway  lines  on  several 
streets  in  the  city. 

SANDERSON,  TEX. — Arrangements  are  being  made  to  install  an 
electric  light  plant,  water  works  system  and  ice  factory  in  Sanderson. 
E.  McGinley,  of  El  Paso,  Tex.,  is  interested  in  the  enterprise. 

OGDEN,  UTAH. — Arrangements  are  being  made  by  the  Ogden  Rapid 
Transit  Company  to  extend  its  railway  through  Ogden  Canyon  next  year, 
a  distance  of  14  miles. 

SALT  LAKE  CITY,  UTAH. — Plans  are  being  made  by  the  Emigration 
Canyon  Railroad  Company  for  the  construction  of  an  extension  to  its 
system  connecting  Salt  Lake  City,  Sugar  House,  Mill  Creek  and  Holiday. 
The  railway  will  be  about  eight  miles  in  length. 

RANDOLPH,  VT. — In  consideration  of  the  unsatisfactory  service  due 
to  low  water  and  consequent  lack  of  power,  the  White  River  Electric 
Company  is  charging  for  house  lamps  half  rate  for  September,  one-third 
rate  for  October  and  half  rate  for  November,  There  was  no  street-lighting 
service  in  September  and  October,  but  since  the  second  week  in  November 
the  corner  lamps  on  the  house  lighting  circuit  have  been  in  service  during 
the  evening  hours. 

RUTLAND,  VT. — The  Rutland  Railway  &  Light'  Company  is  consider¬ 
ing  the  question  of  constructing  an  interurban  railway  from  Castleton 
Corners  to  Poultney,  Vt.,  a  distance  of  six  miles,  during  the  next  year. 

HIGHLAND  PARK,  P.  O.  RICHMOND,  VA.— Bids  will  be  received 
by  the  city  until  Jan.  6  for  a  lo-year  franchise  for  the  construction  of 
an  electric  light  and  power  system.  W.  P.  Redd,  1114  East  Main  Street, 
Richmond,  Va.,  is  mayor. 

BREMERTON,  WASH. — .Application  has  been  made  to  the  City  Council 
for  a  franchise  by  the  Peninsula  Light  &  Power  Company  to  erect  trans¬ 
mission  lines  for  the  distribution  of  electricity  for  lamps  and  motors  in 
Bremerton. 

CENTRALIA,  WASH. — The  City  Council  has  granted  a  franchise  to 
W.  J.  Paterson,  Theodore  Hoss  and  A.  Welch  to  construct  and  operate 
an  electric  railway  in  this  city.  The  railway  is  to  extend  from  Centralia 
to  Cbehalis. 

NORTH  YAKIMA,  WASH. — The  Academy  Telephone  Company,  of 
North  Yakima,  Wash.,  has  applied  for  a  franchise  to  erect  a  telephone  line 
up  the  Ahtanum  Valley. 

NORTH  YAKIMA,  WASH. — The  Yakima  Valley  Traction  Company  is 
making  arrangements  to  build  25  miles  of  track,  radiating  from  North 
Yakima,  Wash.,  during  the  coming  year. 

OROVILLE,  WASH. — ^The  Similkameen  Power  Company  has  entered 
into  a  contract  with  the  owners  of  the  property  adjoining  the  city  to 
supply  power  for  irrigation.  The  company  is  making  arrangements  to 
construct  a  dam  on  the  Similkameen  River  near  Oroville,  to  develop 
from  7000  to  10,000  hp.  R.  E.  Andrews,  of  Spokane,  Wash.,  is  engineer. 

PORT  TOWNSEND,  WASH. — Application  has  been  made  to  the  City 
Council  by  the  Regent  Lumber  Company  for  a  franchise  to  furnish  elec¬ 
tricity  for  lamps  and  motors  in  Port  Townsend,  and  also  steam  heat. 

SEDRO  WOOLLEY,  WASH.— P.  E.  Dean,  of  Seattle,  Wash.,  is  re¬ 
ported  to  be  interested  in  a  project  to  establish  an  electric  plant  in  Sedro 
Woolley. 

SPOKANE,  WASH. — Arrangements  are  being  made  by  the  W'ashing- 
ton  Water  Power  Company  to  erect  a  power  plant  and  substation  at  Post 
and  the  Spokane  River. 

SPOKANE,  WASH. — The  Spokane  &  Inland  Empire  Railroad  Company 
contemplates  extending  its  system  up  California  Creek  from  gravel  pit 
No.  2  on  the  Palouse  line  east  of  Mica,  a  distance  of  eight  miles. 

SPOKANE,  WASH. — R.  L.  McKenney  and  J.  L.  McIntosh,  represent¬ 
ing  Eastern  capitalists,  have  purchased  from  J.  O’Brien  320  acres  adjoin¬ 
ing  the  water  front  on  the  Spokane  River,  about  midway  between  the 
Little  Falls  power  plant  of  the  Washington  Water  Power  Company  and 
the  mouth  of  the  Spokane  River.  The  grant  of  the  land  conveys  the 
right  to  dam  the  river  and  to  generate  electricity. 

TACOMA,  WASH. — The  Puget  Sound  Electric  Railway  Company  has 
petitioned  the  County  Commissioners  for  a  franchise  to  construct  a  rail¬ 
way  from  Brookville  to  Puyallup,  as  a  part  of  the  new  short  line  system 
into  Puyallup,  which  will  eventually  be  extended  to  Sumner  and  Orting. 

WHITE  SALMON,  WASH. — ^The  Husum  Power  Company  has  been 
granted  a  franchise  to  erect  transmission  lines  and  construct  underground 
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conduits  for  the  transmission  of  electricity  for  lamps  and  motors  in 
White  Salmon. 

WILSON  CREEK,  WASH. — The  construction  of  a  new  telephone  line 
from  Wilson  Creek  to  Stratford  is  projected.  Thomas  Pearce,  of  Strat¬ 
ford,  Wash.,  is  president  of  the  new  company. 

BARBOURSVILLE,  W.  VA. — The  United  Utilities  Company,  recently 
organized,  is  planning  to  construct  and  operate  a  combined  electric,  water 
apd  steam-heating  plant,  and  will  require  the  following  equipment:  One 
as-kw,  225-volt,  direct-current  generating  unit;  one  50-gal.  per  minute 
turbine  pump  (vertical  preferred)  direct  connected  to  vertical  motor;  two 
150-hp  boilers  (vertical  preferred)  to  operate  at  125  lb.;  a  three-panel 
switchboard  for  220-volt  generators  to  operate  in  parallel  on  six  50-amp 
light  and  power  circuits.  Pipe  fittings,  valves,  heaters,  etc.,  will  also  be 
required.  L.  L.  Dowthat  is  manager. 

BELINGTON,  W.  VA. — ^The  capital  stock  of  the  Consumers’  Heat, 
Light,  Water  &  Power  Company  has  been  increased  from  $60,000  to 
$135,000.  The  company  will  extend  its  lines  and  install  new  electrical 
equipment. 

FAIRMOUNT,  W.  VA. — The  Fairmount  &  Mannington  Railroad  Com¬ 
pany  is  planning  to  extend  its  railway  next  year  from  Mannington  to 
Flaggy  Meadow  Run,  -^stance  of  two  miles. 

HINTON,  W.  VA.— ^We  are  informed  that  the  Hinton  Water,  Light  & 
Supply  Company  will  n^  be  prepared  to  furnish  a  day  service  until  after 
May  I,  1909,  instead  of-' Jan.  i,  as  stated  in  the  issue  of  Dec.  12.  The 
company  will  abolish  itia'flat  rates  and  expects  to  install  about  400  meters. 
John  Leslie  is  general  g^nager. 

MORGANTOWN,  WliVA. — The  Deckers  Creek  8c  Cheat  River  Railway 
Company  will  apply  to  the  county  Court  for  a  franchise  to  construct  and 
operate  a  street  railway,  telegraph  and  telephone  lines  over  the  street  and 
public  roads  controlled  by  the  county.  An  application  will  also  be  made 
to  the  City  Council  for  a  franchise  to  use  certain  streets  in  the  city. 
H.  R.  Warfield  is  president. 

ANTIGO,  WIS. — Arrangements  are  being  made  by  the  Antigo  Tele¬ 
phone  Company  to  install  a  new  switchboard  at  a  cost  of  $3,000.  The 
company  contemplates  placing  many  of  its  wires  in  conduits,  and  will 
erect  several  thousand  feet  of  cable  and  extend  its  present  system  several 
miles  next  spring. 

BERLIN,  WIS. — The  Wisconsin  Telephone  Company  is  making  exten¬ 
sive  improvements  to  its  local  system,  which  will  involve  an  expenditure  of 
about  $10,000.  About  18.000  ft.  of  cable  will  be  laid. 

GREEN  BAY,  WIS. — The  Bay  Shore  Street  Railway  Company  has 
applied  for  a  franchise  to  lay  its  tracks  on  Twelfth  Street.  The  company 
proposes  to  construct  a  railway  to  Bay  Beach.  Arthur  C.  Neville  and 
Frank  E.  Murphy  are  said  to  be  interested. 

MILWAUKEE,  WIS. — Plans  are  being  made  by  the  Milwaukee  North¬ 
ern  Railway  Company  to  double  track  its  railway  from  Milwaukee  to 
Cedarburg,  and  t'o  extend  the  system  from  Cedarburg  to  West  Bend, 
Wis.,  which  will  require  the  construction  of  about  29  miles  of  track. 

OCONOMOWOC,  WIS. — The  Milwaukee  Western  Electric  Railway 
Company  and  the  Milwaukee  Light,  Heat  &  Traction  Company  have 
petitioned  the  City  Council  for  franchises  to  construct  electric  railways  in 
Oconomowoc. 

SPARTA,  WIS. — ^Plans  are  being  considered  to  install  an  electric  light 
plant  in  connection  with  the  water  works.  A  committee  has  been  appointed 
to  ascertain  the  cost  of  installing  the  plant  and  the  cost  of  operating  the 
same.  Electricity  for  the  street  lighting  system  is  now  furnished  by  O.  I. 
Newton  Sons  Company. 

CALGARY,  ALB.,  CAN. — The  City  Council  will  shortly  make  ar¬ 
rangements  for  the  construction  of  a  municipally  owned  electric  street 
railway  system. 

NELSON,  B.  C.,  CAN. — A  local  syndicate  has  applied  for  a  franchise 
to  operate  a  street  railway  system  in  Nelson.  Until  the  civic  power  plant' 
was  destroyed  by  fire  the  system  was  operated  by  the  Nelson  Electric 
Railroad  Company,  but  when  the  plant  was  rebuilt  the  company  refused 
to  renew  operations,  on  the  grounds  that  the  system  was  not  a  paying 
venture.  For  further  information  address  S.  S.  Taylor,  Mayor. 

VANCOUVER,  B.  C.,  CAN. — The  British  Columbia  Electric  Street 
Railroad  Company  has  announced  a  voluntary  reduction  of  to  per  cent 
in  its  charges  for  electricity  for  lamps  in  this  city  and  also  at  other  places 
on  the  mainland  where  the  company  supplies  electric  lighting  service. 

WINNIPEG,  MAN.,  CAN. — The  Winnipeg  Electric  Company  proposes 
to  make  several  important  extensions  to  its  system  in  St.  Boniface  early 
in  the  spring.  Wilford  Phillips,  Winnipeg,  Man.,  is  general  manager. 

BROCKVILLE,  ONT.,  CAN. — The  Town  Council  has  granted  the 
Bell  Telephone  Company  an  exclusive  franchise  for  the  use  of  its  streets 
for  the  next  five  years,  in  consideration  of  which  the  company  is  to  pay 
the  city  $500  per  year,  the  free  use  of  certain  telephones,  and  to  put  its 
wires  underground  on  Court  House  Square,  if  certain  civic  improvements 
are  made.  The  company  has  heretofore  paid  $350  annually  for  its 
franchise. 

BROCKVILLE,  ONT.,  CAN. — Application  will  be  made  to  the  Provincial 
Government  for  a  charter  for  an  electric  railway  to  extend  from  Ottawa  to 
Morrisburg  and  westward  to  Brockville.  The  proposed  railway  will  be 
about  143  miles  long,  omitting  the  branch  from  Morrisburg  east.  The 
cost  of  the  road  is  estimated  at  about  $2,000,000.  C.  S.  Cossitt,  of 
Brockville,  is  to  be  president,  and  F.  Iveson,  of  Metcalfe,  secretary. 


NIAG.ARA  FALLS,  ONT.,  CAN. — Preparations  are  being  made  by  the 
Ontario  Power  Company  for  the  construction  of  another  pipe  line  from 
the  intake  at  the  Dufferin  Islands  to  its  powet  house  below  the  bank  at 
the  foot  of  the  Horseshoe  Falls,  a  distance  of  about  three-quarters  of  a 
mile.  The  company  contemplates  increasing  the  output  of  the  plant  by 
65,000  hp.  the  cost  of  which  is  estimated  at  about  $800,000.  The  addi¬ 
tional  pipe  line  is  made  necessary  owing  to  the  contract  made  with  the 
Canadian  Hydro-Electric  Commission  to  supply  electricity  to  the  Govern¬ 
ment  transmission  line. 

TORONTO,  ONT.,  CAN. — ^Plans  are  being  made  by  the  Independent 
Telephone  Company  to  commence  work  on  the  construction  of  a  new  tele¬ 
phone  line  between  Montreal  and  Toronto.  C.  H.  Stillman  and  F.  H. 
Stillman,  of  New  York,  N.  Y.,  are  interested  in  the  company. 

TORONTO,  ONT.,  CAN. — The  Ontario  Railway  8c  Municipal  Board  has 
given  a  decision  in  the  case  of  the  Toronto  Electric  Railroad  Company  vs. 
the  City  of  Toronto.  The  board  has  decided  that  the  company  bearing  all 
financial  risks  has  the  right  to  lay  tracks  upon  any  streets  in  the  city  de¬ 
sired  without  the  consent  of  the  civic  authorities.  Consequently  the 
company  will  at  once  proceed  to  lay  rails  upon  five  streets  where  track 
laying  was  opposed  by  the  city.  For  further  information  address  Manager 
Fleming,  of  the  Toronto  Electric  Railroad  Company. 

COATICOOK,  QUE.,  CAN. — Plans  are  being  considered  to  install  a 
200  or  400  hp  suction  gas-producer  plant  in  the  Muncie  electric  light 
plant.  Elvin  E.  Akhurst  is  superintendent. 

MONTREAL,  QUE.,  CAN. — The  Montreal  Terminal  Company  is  ap¬ 
plying  to  the  city  for  permission  to  build  elevated  railroad  tracks  upon 
certain  streets  in  the  city. 

MONTREAL,  QUE.,  CAN. — ^The  Montreal  Light,  Heat  8c  Power  Com¬ 
pany  has  rejected  the  proposition  of  the  city  extending  the  street  lighting 
contract  from  Dec.  31,  1908,  to  May.  1910,  so  that  a  new  contract  from 
the  latter  date  would  be  made  to  embrace  gas  lighting,  as  well  as  electric 
service,  for  both  public  and  private  lighting.  As  an  alternative,  the  com¬ 
pany  offers  to  grant  a  two  months  extension  of  time  for  electric  street 
lighting  service,  the  price  to  be  charged  for  the  service  to  be  the  same 
as  the  price  agreed  upon  under  a  new  contract,  or,  in  case  no  agreement 
being  made,  the  company  is  to  charge  the  city  the  same  rate  per  lamp 
that  is  charged  to  private  citizens  for  the  same  service. 


New  Industrial  Companies, 

THE  PITTSBURG  ENGINE  &  MACHINE  COMPANY,  of  East  Uv- 
erpool,  Ohio,  has  been  incorporated,  with  a  capital  stock  of  $10,000,  by 
J.  A.  May,  I.  M.  May,  B.  F.  Bennett,  Thomas  May  and  R.  W.  Hill. 

THE  ROTARY  DIGESTER  COMPANY,  of  Philadelphia,  Pa.,  has 
been  chartered  with  a  capital  stock  of  $5,000.  The  directors  are:  George 

M.  Bennett,  treasurer;  Edward  B.  Linton  and  Andrew  J.  Peabody,  Jr., 
all  of  Philadelphia,  Pa. 

THE  SOUTHERN  GAS  Sc  GASOLINE  ENGINE  COMPANY,  of 
Houston,  Tex.,  has  been  incorporated  with  a  capital  stock  of  $10,000. 
The  officers  of  the  company  are:  T.  D.  Quereau,  president;  C.  W. 
Marlin,  manager,  and  C.  A.  Leavins,  secretary  and  treasurer. 

THE  BOROUGH  GAS  &  ELECTRIC  FIXTURE  COMPANY,  of 
Brooklyn,  N.  Y.,  has  been  chartered  with  a  capital  stock  of  $25,000  to 
manufacture  and  deal  in  gas  and  electric  fixtures.  The  incorporators  are: 
Samuel  J.  Miller,  Abraham  B.  Cohen  and  Louis  Halpert,  all  of  Brooklyn, 

N.  Y. 

THE  UNION  BATTERY  COMPANY,  of  Belleville,  N.  J.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  to  manufacture  primary 
batteries,  storage  batteries,  battery  connections,  rods,  plates,  carbon,  etc. 
The  incorporators  are  Daniel  MelHs,  Emil  C.  Mertz,  of  Belleville,  N.  J., 
and  Rudolph  I.ehmicke,  of  Newark,  N.  J. 


New  Incorporations, 

EUFAULA,  ALA. — The  Pioneer  Electric  &  Power  Company  has  been 
chartered,  with  a  capital  stock  of  $9,500,  by  C.  E.  Foley,  Phil  Brown, 
C.  H.  Tully  and  J.  T.  Primrose. 

SULPHUR  SPRINGS,  ARK  — The  Sulphur  Springs  Electric  Light 
Company  has  been  chart':red,  with  a  capital  stock  of  $30,000,  by  S.  G. 
Watkins,  Rankin  Mason  and  W.  R.  West. 

DEL  NORTE,  COL. — The  San  Luis  Valley  Interurban  Company  has 
been  incorporated,  with  a  capital  stock  of  $500,000,  to  construct  an 
electric  railway  from  Del  Norte  to  Center,  and  from  Center  to  Montei 
Vista,  thence  to  the  location  of  the  Devil’s  Gate  Reservoir,  and  from 
Center  to  Saguache.  The  directors  are  John  M.  Moser,  E.  L.  Fleshman, 
A.  J.  Weiss,  W.  W.  Adams,  L.  A.  Bernard,  George  W.  McGraw  and 
James  S.  Warren. 

STERLING,  COL. — The  Sterling  Consolidated  Electric  Light  Company 
has  filed  articles  of  incorporation,  with  a  capital  stock  of  $50,000.  The 
company  will  take  over  the  franchise  granted  some  time  ago  to  C.  C. 
Brown,  of  Denver,  and  will  erect  a  power  plant  and  also  an  ice  plant. 
E.  M.  Gillette  is  one  of  the  directors. 

ATLANTA,  GA. — Articles  of  incorporation  have  been  filed  for  the 
Piedmont  Power  Company,  with  a  capital  stock  of  $3,000,000.  The  com- 
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panjr  proposes  to  develop  water  power  on  Tugalo  River,  where  it  is  esti¬ 
mated  that  30,000  bp  can  be  developed.  The  incorporators  are:  W.  L. 
Peel,  F.  J.  Paxon,  William  M.  Nixon,  Davis  W'oodward,  S.  D.  Jones 
and  others. 

CARLINVILLE,  ILL. — ^The  Carlinville  Utilities  Company  has  been 
chartered,  with  a  capital  stotek  of  $40,000,  by  W.  L.  Mounts,  E.  A. 
Mounts  and  W.  McKinley.  The  company  proposes  to  furnish  light,  heat, 
power  and  ice. 

TAYLORVILLE,  ILL.— The  Taylorville-Nokomis  Traction  Company 
has  been  incorporated,  with  a  capital  stock  of  $10,000,  to  construct  and 
operate  a  railway  from  Taylorville  to  Nokomis  and  Witt,  Ill.  The  incor¬ 
porators  are  W.  B.  Adams,  A.  R.  Adams  and  A.  Griffin. 

INDIANAPOLIS,  IND. — Articles  of  incorporation  have  been  filed  for 
the  Indianapolis,  Cloverdale  &  Vincennes  Traction  Company  to  construct 
an  electric  railway  connecting  Indianapolis,  Cloverdale  and  Vincennes.  It 
is  said  that  the  company  will  award  contracts  within  the  next  10  days 
for  the  construction  of  the  first  26  miles  of  the  road,  to  extend  from 
Mooresville  to  Cloverdale.  Eventually  the  railway  is  to  be  extended  into 
the  coal  fields  of  the  southern  part  of  the  State.  The  capital  stock  is 
placed  at  $100,000  and  the  officers  are:  E.  W.  Bauman,  president; 
W.  T.  De  V^or,  vice-president;  Dudley  H.  Jackson,  secretary  and  treasurer. 

JENNINGS,  LA. — The  Southern  Heat  &  Light  Company  has  filed  arti¬ 
cles  of  incorporation,  with  a  capital  stock  of  $100,000.  The  officers  of 
the  company  are:  F.  E.  Bliss,  president;  F.  E.  Morse,  vice-president; 
G.  S.  Forest,  secretary  and  treasurer. 

TONOPAH,  NEV. — The  Rhylite  Electric  Company  has  filed  articles  of 
incorporation,  with  a  capital  stock  of  $100,000.  The  directors  are  W.  D. 
Hatton,  C.  A.  Stoible  and  M.  J.  Hill,  all  of  Goldfield,  Nev. 

MT.  HEALTHY,  OHIO. — Articles  of  incorporation  have  been  filed  for 
the  Mt  Healthy  Light  &  Power  Company,  with  a  capital  stock  of  $10,000, 
by  M.  S.  Belden  and  others. 


Legal. 


DAMAGE  BY  LIGHTNING. — A  dispatch  from  El  Paso,  Tex.,  of 
Dec.  19  says:  “A  jury  at  Llano,  Tex.,  to-day  rendered  a  verdict  holding 
that  a  telephone  company  is  responsible  when  lightning  strikes  its  wires 
and  injures  a  subscriber.  In  the  case  of  J.  C.  Scott  vs.  the  Texafi- 
Telegraph  &  Telephone  Company,  the  jury  awarded  $5,000  to  the  plain¬ 
tiff,  who  charged  that  his  wife  received  permanent  injuries  while  talking 
over  a  telephone  of  the  defendant  company,  when  the  wire  was  struck 
by  lightning.  Attorneys  for  the  company  immediately  appealed,  arguing 
that  if  such  a  verdict  was  allowed  to  stand  a  telegraph  or  telephone  com¬ 
pany  could  be  held  liable  for  damage  of  any  character  caused  by  the 
elements  if  their  wires  carried  the  current.  In  case  of  a  wire  being 
■truck  by  lightning  and  setting  fire  to  and  burning  a  house,  under  this 
ruling  the  company  could  be  held  responsible  for  the  loss. 


Obituary. 


MR.  ELI  P.  BAKER,  vice-president  of  the  Indianapolis  &  Crawfords- 
ville  Traction  Railway,  died  at  his  home  in  Crawfordsville,  Ind.,  Dec.  16. 
During  the  past  two  years  Mr.  Baker  was  the  nominal  manager  of  the 
road,  which  is  commonly  known  as  the  Ben-Hur  line.  He  was  also  inter¬ 
ested  in  electric  light  plants.  Mr.  Baker  was  71  years  of  age,  and  during 
the  past  five  years  was  interested  in  the  promotion  and  construction  of 
traction  lines. 

MAJOR  ORLANDO  SMITH. — Major  Orlando  Jay  Smith,  founder  and 
president  of  the  American  Press  Association,  died  last  week  at  his  home, 
near  Dobbs  Ferry,  N.  Y.,  of  cancer  of  the  stomach,  in  his  sixty-sixth 
year.  As  head  of  the  largest  newspaper  syndicate  in  the  United  States, 
Major  Smith  had  been  a  prominent  figure  in  American  journalism  for 
40  years.  He  was  born  on  a  farm  near  Terre  Haute,  Ind.,  and  was 
educated  a.t  the  public  schools  and  at  Asbury  College,  which  afterward 
became  De  Pauw  University.  After  participating  in  the  Civil  War  he 
drifted  into  journalism  and  founded  the  American  Press  Association  in 
1882,  an  organization  that  has  done  much  to  promote  the  best  interests 
of  the  modern  newspaper  and  has  also  utilized  very  fully  all  the  forces 
of  electricity. 

DR.  THOMAS  GRAY,  vice-president  of  Rose  Polytechnic  Institute, 
Terre  Haute,  Ind.,  a  former  assistant  of  the  late  Lord  Kelvin,  died  in 
that  city  on  Dec.  19.  He  was  graduated  from  Glasgow  University  and 
taught  electrical  engineering  in  the  Imperial  College  of  Engineering, 
Tokio,  Japan,  from  1879  to  1881,  which  position  he  left  to  go  with  Lord 
Kelvin  at  the  University  of  Glasgow.  He  was  his  assistant  for  seven 
years  in  electrical  engineering  work  and  represented  Lord  Kelvin  and 
Prof.  Fleeming  Jenkin,  the  engineers,  during  the  manufacture  and  laying 
of  the  Mackay-Bennett  transatlantic  cable.  He  was  the  author  of  “Direc¬ 
tions  for  Seismological  Observations"  in  the  British  Admiralty  “Manual 
of  Scientific  Inquiry,”  and  of  many  papers  on  scientific  and  engineering 
subjects.  Dr.  Gray  was  58  years  old  and  was  born  in  Scotland.  He  is 
survived  by  his  widow  and  three  children. 


Personal. 


MR.  H.  S.  HOLT,  the  president  of  the  Montreal  Light,  Heat  &  Power 
Company,  has  been  elected  president  of  the  Royal  Bank  of  Canada. 

MR.  A.  BOUWENS,  of  72  Nieuwehaven,  Rotterdam,  Holland,  wishes 
to  get  into  touch  with  electrical  manufacturers  desirous  of  being  repre¬ 
sented  in  Holland  and  will  be  glad  to  enter  into  correspondence  on  rbe 
subject.  • 

MR.  CARL  F.  LAMBERT  has  resigned  from  the  engineering  depart¬ 
ment  of  the  Westinghouse  Electric  &  Manufacturing  Company  and  is 
now  connected  with  the  W.  K.  Palmer  Company,  engineers,  Kansas 
City,  Mo. 

MR.  G.  E.  TRIPP,  of  Stone  &  Webster,  Boston,  Mass.,  has  been  retained 
in  an  advisory  capacity  by  the  New  York  Metropolitan  Street  Railway 
bondholders’  protective  committee  and  will  establish  an  office  at  45 
Cedar  Street 

DR.  C.  P.  STEINMETZ  lectured  on  Dec.  17  in  Fullerton  Hall,  Chicago, 
before  the  electrical  section  of  the  Western  Society  of  Engineers,  and  a 
dinner  was  given  in  his  honor  before  the  meeting,  attended,  among  others, 
by  Messrs.  Louis  A.  Ferguson  and  Bion  J.  Arnold. 

MR.  S.  M.  MANIFOLD,  of  York,  Pa.,  former  superintendent  of  York 
Railways  Company,  has  accepted  a  position  as  general  manager  and  chief 
engineer  of  the  Morris  County  Traction  Company,  of  Morristown,  N.  J. 
The  railway  is  75  miles  in  length,  part  of  which  is  still  under  construfction. 

MR.  JOHN  L.  SHEPPARD,  JR.,  M.  E.,  superintendent  of  construc¬ 
tion  of  the  American  Railways  Company,  of  Philadelphia,  Pa.,  who  has 
recently  completed  the  reconstruction  of  the  power  station  and  distribu¬ 
tion  system  of  the  Bridgeton  (N.  J.)  Electric  Company,  has  taken  up  his 
residence  at  Scranton,  Pa.,  where  he  will  have  local  charge  of  the  con¬ 
struction  of  the  new  power  station  for  the  Scranton  Railway  Company. 

MR.  B.  O.  ELLIS  has  been  appointed  general  manager  of  the  Co¬ 
lumbia  Power,  Light  &  Railways  Company,  Bloomsburg,  Pa.,  recently 
formed  to  take  over  the  railway,  lighting  and  gas  properties  in  Danville, 
Bloomsburg  and  Berwick.  Mr.  Ellis  has  been  connected  with  J.  G. 
White  &  Company,  New  York,  for  the  last  three  years  in  charge  of  the 
construction  and  rehabilitation  of  the  railway  and  lighting  properties  in 
Schuylkill  County,  Pa.,  controlled  by  the  Eastern  Pennsylvania  Railways 
Company  and  operated  by  J.  G.  White  &  Company. 

DR.  S.  S.  WHEELER. — At  the  annual  meeting  of  the  Alumni  Asso¬ 
ciation  of  Columbia  University,  held  in  the  Essex  Club,  in  Newark,  N.  J., 
last  week.  Dr.  Schuyler  Skaats  Wheeler  was  elected  president;  William 
O.  Wiley,  vice-president;  Arthur  S.  Egner,  secretary,  and  George  James 
Bayles,  treasurer.  Following  the  meeting  there  was  a  banquet,  at  which 
addresses  were  made  by  Prof.  Marston  P.  Bogert,  John  D.  Prince,  next 
Speaker  of  the  New  Jersey  Assembly;  Robert  H.  McCarter,  formerly 
Attorney-General  of  New  Jersey,  and  Prof.  James  H.  Canfield. 

DR.  RICHARD  C.  MACLAURIN,  president-elect  of  the  Massachusetts 
Institute  of  Technology,  paid  his  first  visit  to  Boston  since  his  election, 
on  Dec.  15.  In  the  afternoon  Dr.  Maclaurin  addressed  the  student  body 
of  the  institute,  and  in  the  evening  attended  a  banquet  given  in  his  honor 
by  the  acting  president  and  the  members  of  the  executive  committee  of 
the  corporation.  Among  the  speakers  were  Acting  President  Noyes,  Mr. 
George  Wigglesworth,  in  behalf  of  the  corporation;  Dean  Burton,  of  the 
faculty;  Mr.  Walter  B.  Snow,  president  of  the  Alumni  Association,  and 
Dr.  Maclaurin. 

MR.  G.  E.  TRIPP. — It  is  stated  that  the  various  holders  of  securities  of 
the  bankrupt  Metropolitan  traction  system  in  New  York  have  united,  with 
Mr.  John  W.  Castles,  who  has  just  left  the  Guaranty  Trust  Company  to 
be  president  of  the  Union  Trust  Company,  as  head  of  a  joint  committee. 
This  committee  has  retained  Mr.  G.  E.  Tripp  and  the  firm  of  Stone  & 
Webster,  of  Boston,  to  make  an  examination  of  the  Metropolitan  prop¬ 
erties  and  finances  and  to  formulate  a  plan  for  reorganization.  Mr.  Tripp, 
as  vice-president  of  Stone  &  Webster,  has  established  offices  in  New  York 
for  this  important  work,  with  a  corps  of  engineers. 

MR.  KINGSLEY  L.  MARTIN  has  been  appointed  chief  engineer  of 
the  Bridge  Department  of  New  York  City.  He  is  widely  known  in  the 
electrical  field.  He  was  born  in  Brooklyn  in  1869  and  is  a  son  of  C.  C. 
Martin,  formerly  chief  engineer  and  superintendent  of  the  Brooklyn 
Bridge.  He  was  educated  in  Brooklyn  Polytechnic  Institute  and  was 
graduated  as  a  mechanical  engineer  from  the  Stevens  Institute  of  Tech¬ 
nology.  After  serving  a  short  time  on  the  engineer  corps  of  the  East 
River  Bridge  Company,  Mr.  Martin  was  appointed  assistant  engineer  on 
the  Brooklyn  Bridge.  Mr.  Martin  is  a  member  of  the  American  Society 
of  Mechanical  Engineers  and  of  the  Brooklyn  Engineers’  Club,  of  which 
he  is  vice-president,  and  of  the  Crescent  Athletic  Club. 

DR.  W.  Z.  BENNETT. — A  special  dispatch  from  Wooster,  Ohio,  of 
Dec.  20,  says:  “Dr.  William  Z.  Bennett,  53  years  old,  head  of  the 
department  of  chemistry  at  the  University  of  Wooster,  is  a  victim  of 
his  investigations  and  has  been  taken  to  a  hospital  in  Cleveland  in  the 
hope  of  saving  his  life.  Disintegration  of  the  breast  bone  has  resulted 
from  experimenting  with  the  X-rays.  For  eight  years  Dr.  Bennett  has 
seldom  been  without  pain,  but  the  fact  was  known  only  to  his  wife  and  a 
sister.  Rather  than  experiment  on  others,  he  used  the  rays  on  himself 
and  was  burned  on  the  breast.  This  wound  never  healed,  and  decay  of 
the  tissue  and  bone  has  now  gone  so  far  that  part  of  his  breast  bone 
must  be  removed  in  the  hope  of  arresting  the  disease.’’ 


December  26,  1908. 
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MR.  E.  KILBURN-SCOTT,  Am.  Inst.  C.  E.,  M.  1.  E.  E.,  has  resigned 
his  position  at  the  University  of  Sydney  to  return  to  London  at  the  end 
of  this  year,  where  he  will  resume  professional  work.  During  the  last 
four  years  he  has  organized  and  equipped  the  electrical  engineering  de¬ 
partment  of  the  Russell  School  of  Engineering,  now  housed  in  a  new 
three-story  building  that  compares  favorably  with  engineering  schools 
elsewhere.  Among  other  professional  work  Mr.  Kilburn-Scott  has  advised 
the  New  South  Wales  Government  regarding  the  electrification  of  rail¬ 
ways;  the  Bendigo  City  Council  regarding  the  electric  light  and  tramway 
rating  and  has  acted  as  expert  to  the  New  South  Wales  Public  Service 
Board.  He  was  associated  with  Messrs.  Coane,  of  Melbourne,  in  the 
Trawool  dam  irrigation  and  electric  power  scheme,  referred  to  in  the 
railway  electrification  report  by  Mr.  C.  H.  Merry.  He  also  reported  i-n  a 
scheme  for  the  erection  of  a  carbide  of  calcium  factory  at  Cairns,  near  the 
Bavron  Falls,  Queensland. 


Trade  Publications. 


PIPE  TAPLETS. — Bulletin  No.  6o  of  the  H.  T.  Paiste  Company,  Phila¬ 
delphia,  Pa.,  is  devoted  to  pipe  taplets.  which  are  illustrated,  described 
and  listed. 

PORTABLE  ELECTRICAL  TOOLS,  including  breast  drills,  radial 
drills,  bench  drills  and  grinders,  are  illustrated  and  described  in  catalogue 
E  of  the  United  States  Electrical  Tool  Company,  Cincinnati,  Ohio. 

OPERATION  OF  ELECTRICAL  MACHINES.— The  Western  Electric 
Company,  Chicago,  Ill.,  has  issued  books  giving  instructions  for  the 
installation  and  operation  of  generators  and  motors  of  the  direct-current 
type. 

ADJUSTABLE-SPEED  MOTORS,  with  a  speed  range  as  high  as 
62  to  I  without  interpoler,  are  fully  described  in  Bulletin  No.  59  of  the 
Northern  Electrical  Manufacturing  Company,  Madison,  Wis.  This  bulle¬ 
tin  contains  a  good  technical  discussion  of  the  causes  of  sparking  and  the 
cures  therefor. 

STEAM  TURBINES. — The  Western  Electric  Company  in  Bulletin  No. 
5370  describes  and  illustrates  the  steam  turbine  which  it  has  recently 
placed  on  the  market.  The  turbine  is  of  the  Rateau  type,  the  company 
having  arranged  for  the  right  of  manufacture  in  this  country  under  the 
Rateau  patents.  A  number  of  excellent  illustrations  bring  out  clearly  all 
of  the  essential  features  of  the  machine. 

SOCKETS. — The  Central  Electric  Company,  Chicago,  Ill.,  is  distributing 
a  circular  describing  its  “New  Wrinkle”  sockets,  for  which  many  advan¬ 
tages  are  claimed.  Circulars  are  also  being  distributed  showing  the  new 
type  of  snap  switch  sub-base,  which  has  been  approved  by  the  Under¬ 
writers*  National  Electrical  Association.  Considerable  information  is 
given  as  to  using  and  installing  this  sub-base. 

SHELTON  ELECTRIC  COMPANY,  Chicago,  Ill.,  has  just  issued  a 
36-page  catalog,  the  pages  of  which  describe  and  illustrate  the  various 
vibratory  devices  manufactured  and  sold  by  this  company.  Special  atten¬ 
tion  is  called  to  the  Shelton  vibro  hand-massage  instrument,  a  new  device 
designed  for  osteopathic  uses,  and  the  Shelton  marcel  vibrator  for  the  use 
of  manicurists.  These  two  devices  have  but  recently  been  placed  on  the 
market. 

TUNGSTEN  ARCHES. — ^The  attention  of  our  readers  has  been  di¬ 
rected  recently  to  the  effective  use  of  tungsten  lamps  on  street  arches. 
The  Fostoria  Incandescent  Lamp  Company,  of  Fostoria,  Ohio,  has  just 
issued  a  quarto  four-page  broad  sheet  illustrating  and  describing  work 
with  its  series  tungsten  street  lamps  at  Grand  Rapids,  Mich.,  and  Big 
Rapids,  Mich.  There  is  supplementary  matter  as  to  cost  on  a  basis  of 
6o-ft.  arches  used  three  hours  nightly,  bringing  out  the  cost  per  linear 
foot  of  street  per  year  at  70  cents  and  per  individual  subscriber  3  cents. 

NATIONAL  METAL  MOLDING  COMPANY,  Fulton  Building,  Pitts¬ 
burg,  Pa.,  with  works  at  Economy,  Pa.,  has  issued  a  catalog  descriptive 
of  its  metal  moldings.  These  consist  essentially  of  two  pieces,  a  base  and 
a  capping.  The  base  has  countersunk  holes  for  screws  or  bolt's  to  fasten 


it  securely  to  walls  or  ceilings.  After  the  base  and  base  fittings  are 
installed  and  the  wires  are  laid  in,  the  capping  is  snapped  on.  These 
details  are  shown  in  the  pamphlet,  with  crosses,  elbows,  switch  and  outlet 
boxes,  etc.;  sockets,  rosettes,  etc. — altogether  a  well-designed  line.  A 
large  cut  exemplifies  the  methods  of  construction  and  utilization.  A  brief 
account  is  also  given  of  “Sherardizing,”  a  galvanixing  process  employed 
at  the  works  on  all  the  moldings  and  fittings. 


Business  Notes. 


F.  B.  BADT  &  COMPANY,  1504  Monadnock  Bldg.,  Chicago,  have  been 
appointed  Western  agents  by  Fox  Brothers  &  Company,  New  York,  for 
their  Polar  Radianfe  and  Carbone  lamps. 

TIKIOB,  IVES  &  CO.,  Bethel,  Conn.,  are  starting  an  electrical  con¬ 
tracting  business,  etc.,  and  will  be  glad  to  receive  catalogs  and  prices 
of  all  kinds  of  electrical  material  and  supplies. 

THE  DUNCAN  ELECTRIC  MANUFACTURING  COMPANY,  an 
Illinois  corporation,  capitalized  at  $100,000,  has  been  admitted  to  do  busi¬ 
ness  in  Indiana,  with  offices  and  plant  in  Lafayette,  Ind.  Thomas  Dun¬ 
can,  M.  F.  Holmes  and  George  L.  Cragg  are  directors. 

THE  METROPOLITAN  ELECTRICAL  SUPPLY  COMPANY,  Chi¬ 
cago,  Ill.,  is  tqaking  extensive  repairs  and  improvements  in  its  office  at 
184  Lake  Street.  The  company  reports  that  its  business  is  steadily  in¬ 
creasing,  in  spite  of  the  general  dullness  of  the  times,  and  with  the  added 
office  facilities  it  will  be  better  prepared  than  ever  to  make  prompt  and 
careful  shipments  of  all  orders. 

DEL-SALES  COMPANY,  Chicago,  Ill.,  announces  that  it  is  doing  a 
nice  business  in  the  sale  of  it's  electric  curling  irons;  also  that  the  East 
was  somewhat  slower  than  the  West  in  its  demands  for  these  irons,  but 
during  the  past  few  weeks  the  Eastern  business  has  shown  activity  and 
many  orders  have  been  received  from  Eastern  concerns. 

CONDUIT. — The  American  Conduit  Manufacturing  Company,  Pitts¬ 
burg,  Pa.,  has  just  completed  a  large  addition  to  its  factory,  equipped  it 
with  up-to-date  machinery  and  made  thorough  preparations  to  manufac¬ 
ture  an  improved  flexible  aon-metallic  conduit  which,  it  is  stated,  is  along 
new  lines  of  production  in  essential  details.  The  company  is  taking  out 
patents  to  cover  its  improvements  and  is  receiving  a  large  number  of 
orders  for  its  new  specialty. 

THE  G.  &  W.  ELECTRIC  SPECIALTY  COMPANY,  Chicago,  Ill., 
reports  that  it  has  had  a  general  increase  in  sales  during  the  year  1908 
over  that  of  the  previous  year,  this  increase  being  due  to  the  fact  that 
many  of  the  more  substantial  consumers  have  installed  a  large  number  of 
this  company’s  pot  heads,  after  making  a  thorough  investigation  of  their 
serviceable  qualities.  Many  of  the  orders  received  during  the  year  were 
"repeat”  from  companies  which  investigated  the  merits  of  the  supplies 
furnished  by  this  company. 

REVIVAL  OF  BUSINESS  IN  MACHINE  TOOLS.— The  Cutler- 
Hammer  Manufacturing  Company,  Milwaukee,  Wis.,  has  found  a  notice¬ 
able  increase  in  the  demand  for  machine  tool  controllers  throughout  the 
country.  This  indicates  that  there  is  a  healthy  business  being  done  by 
manufacturers  of  machine  tools,  foundry  supplies,  etc.  The  company  also 
learns  that  machine  shops  and  foundries  are  getting  a  large  amount  of 
new  business,  which  was  held  up  during  the  past  year  on  account  of  the 
depressed  fifiancial  conditions. 

THE  CUTLER-HAMMER  MANUFACTURING  COMPANY,  Milwau¬ 
kee,  Wis.,  has  found  it  necessary,  owing  to  the  increase  in  business  in 
both  the  controller  and  the  specialty  departments,  to  engage  larger  offices 
in  Chicago  and  has  accordingly  moved  its  Chicago  offices  from  1232  to 
1137-8-9  Monadnock  Block.  Mr.  R.  M.  Van  Vleet  is  manager  of  the 
Chicago  business.  Horace  L.  Dawson,  assistant'  engineer,  and  F.  G. 
Horle,  salesman,  have  been  added  to  the  Chicago  force.  Mr.  Van  Vleet 
reports  that  a  very  marked  increase  is  noticeable  in  the  demand  for  the 
new  line  of  specialties  which  the  Cutler-Hammer  Company  recently  placed 
on  the  market. 


UNITED  STATES  PATENTS  ISSUED  DEC.  15.  1908. 

[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  Attys.,  41  Park  Row,  N.  Y.] 

906,513.  TELEPHONE  SYSTEM;  William  W.  Dean,  Chicago,  111.  App. 
filed  Nov.  II,  1903.  A  pair  of  sources  of  electricity  are  provided  at 
the  central  office,  one  nominally  connected  with  the  lines  when  the 
subscriber  is  calling,  a  cutoff  relay  for  each  line,  an  operator’s  cord 
circuit  and  means  for  rendering  the  line  signal  inoperative  at  the 
proper  time. 

906,523-  SELECTIVE  MECHANICAL  OPERATOR;  Edwin  R.  Gill, 
Yonkers,  N.  Y.  App.  filed  March  12,  1906.  Relates  to  a  wheel  for 
telephone  and  telegraph  systems  and  other  purposes  which  may  indi¬ 
rectly  be  brought  by  electromagnetic  mechanism  to  a  predetermined 
position.  The  wheel  is  rotated  step  by  step  by  means  of  a  pawl 
actuated  by  a  magnet.  A  bowed  string  is  attached  to  the  armature 
of  the  magnet  so  as  to  be  straightened  when  the  magnet  is  energized 
and  a  mechanical  connection  between  spring  and  impelling  device  for 
the  wheel  is  provided  whereby  the  latter  is  actuated  by  bending  and 
straightening  the  spring. 

906,550.  ELECTRICAL  INCANDESCENT  LAMP.  Walther  Nernst, 


Gottingen,  Germany.  App.  filed  Oct.  20,  1897.  Early  patent  for  the 
Nernst  light.  Provides  a  heating  conductor,  a  support  therefor  of 
non-conducting  material  and  an  electromagnetic  device  for  producing 
an  axial  movement  of  the  heating  device  and  its  support  when  current 
traverses  the  electromagnet. 

906,561.  HOISTING  MECHANISM;  E.  S.  Reid,  Detroit,  Mich.  App. 
filed  April  2,  1906.  A  signal  adapted  to  operate  just  before  the  hoist¬ 
ing  mechanism  reaches  a  predetermined  point.  Means  are  provided 
for  automatically  stopping  the  load  upon  its  arrival  at  said  point  and 
for  operating  the  signal  before  reaching  the  point. 

906,576.  ELECTRIC  CONTROLLER;  C.  L.  Taylor,  Alliance,  Ohio. 
App.  filed  Feb.  21,  1908.  For  overhead  cranes.  The  controller  it 
mounted  in  a  casing  vrhich  contains  oil  and  includes  a  contact  drum 
made  in  two  parts  driven  by  a  rack  and  segmental  pinion  or  a  crank. 
Avoids  the  dwelling  between  contact  points  by  providing  a  star  wheel 
and  spring-impressed  rollers  which  hold  the  drum  at  the  proper 
position. 

S)o6,W9.  magnet  SHIELD;  C.  E.  F.  Ahlm,  Cleveland,  Ohio.  App. 
filed  Jan.  13,  1908.  For  lifting  magnets  used  in  conveying  scrap  iron. 
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Keep*  the  material  to  be  lifted  away  from  the  magnet  coils  to  a 
distance  greater  than  the  thickness  of  the  metal  of  the  shield,  thus 
causing  the  magnetic  flux  to  deeply  entire  the  load.  The  annular 
shield  is  thicker  near  its  outer  edge  than  its  inner  edge. 

906,60a.  PRIVATE  BRANCH  EXCHANGE  TELEPHONE  SYSTEM; 
Frank  Arens,  CiiKinnati,  Ohio.  _App.  filed  Dec.  aS,  1907.  Provides 
in  combination  with  the  cord  mains  the  answering  jack  and  plug,  the 
calling  jack  and  plug  and  the  supervision  signal,  a  shunt  circuit 
interrupted  by  two  spring  contacts,  one  set  open,  the  other  set  closed, 
with  relays  and  means  controlled  by  the  plugs  for  actuating  the 
contacts. 

906,615.  REPAIRING  AND  TESTING  MEANS  FOR  CONTACTLESS 
THERMAL  PROTECTORS:  F.  B.  Cook,  Chicago,  Ill.  App.  filed 
July  aS,  190$.  Provides  soldered  contacts  between  the  protector  and 
the  circuit  to  be  protected  and  does  away  with  loose  pressure  con¬ 
tacts.  Has  a  soldered  joint  which  opens  when  heated,  and  switching 
mechanism  which  opens  the  circuit  through  the  protector  when  the 
same  is  heated. 

9o6.6ao.  CONTROLLER  REGULATOR;  C.  P.  “Ebersole,  Keokuk,  la. 
App.  filed  April  29,  1905.  Street-car  controller  provided  with  a 
$:asing  having  a  circular  zigzag  plot  with  a  suitably  governed  dog 
working  in  the  slot  to  regulate  the  speed  of  the  controller. 

906,636.  RAILWAY  SAFETY  SYSTEM;  Janko  Kovacevic,  Youngs¬ 
town,  Ohio.  App.  filed  Oct.  14,  1907.  Prevents  collisions  by  mount¬ 
ing  the  signaling  device  in  the  cab  of  the  locomotive.  The  signals 
are  also  within  the  control  of  station  agents. 

906.649.  SHOAL-WATER  ALARM;  Patrick  McCarthy,  Cleveland,  Ohio. 
App.  filed  June  i,  1908.  A  drag  cable  has  an  inclined  blade  at  its 
free  end.  A  stop  cable  limits  the  depth  to  which  the  blade  dives,  and 
a  signal  on  the  ship  indicates  when  the  device  touches  bottom. 

906.650.  COMBINATION  PUMP  AND  COMPRESSOR  SYSTEM; 
Walter  J.  Richards,  Milwaukee,  Wis.  App.  filed  July  9,  1908.  For 
automatic  sprinklers  in  which  a  supply  tank  is  kept  under  pressure  to 
drive  the  water  through  the  sprinklers.  A  water  pump  and  an  air 
compressor  are  driven  by  an  electric  motor  through  two  magnetic 
clutches.  A  common  controlling  means  for  the  motor  and  magnetic 
clutches  is  provided  so  that  when  the  motor  circuit  is  open,  the  motor 
will  operate  for  an  instant  as  a  generator  to  reverse  the  current 
througn  the  clutches,  overcome  the  residual  magnetism  and  insure 
unclutching. 

906.669.  ELECTROLYTIC  APPARATUS  FOR  USE  IN  THE  MANU¬ 
FACTURE  OF  BLEACHING  LIQUORS;  A.  Vogelsang,  Dresden, 
Germany.  App.  March  5,  1907.  The  vats  filled  with  cnlorid  solu- 


906,523 — Selective  Mechanical  Operator. 


tions  are  arranged  one  above  the  other  in  a  stair-step  iiianner.  .\n 
electrode  forms  the  wall  between  two  compartments.  A  thin  sheet 
of  the  electrolyte  flows  downwardly  from  the  upper  vSt  over  the 
electrode  wall,  in  a  thin  sheet,  to  the  next  vat  below. 

906,682.  ELECTRIC  FURNACE;  Kristian  Birkeland,  Christiania,  Nor¬ 
way.  App.  filed  Jan.  5,  1907.  An  electro-furnace  for  the  treatment 
of  gases  having  their  electrize  points  a  distance  apart  greater  than 
that  permitting  the  automatic  formation  and  restarting  of  the  arc 
between  them,  in  which  the  arc  is  distorted  into  a  helix  by  means  of 
a  magnetic  field. 

906,726.  APPARATUS  FOR  DETINNING  TIN  SCRAP:  M.  Leitch, 
Elizabeth,  N.  J.  App.  filed  Feb.  28,  1907.  The  cathode  and  anode 
are  stationary.  The  tank  containing  the  electrolyte  moves  up  and 
down  to  receive  the  cathode  and  anode  and  to  move  the  tank  in  a 
position  for  cleaning  and  discharging  its  contents.  A  scraper  auto¬ 
matically  scrapes  the  cathode. 

906,738.  SNAP  SWITCH;  J.  G.  Peterson,  Hartford,  Conn.  App.  filed 
April  10,  1908.  A  rotary  snap  switch  is  provided  with  a  pole-carrying 
plate  having  integral  arms  upturned  from  diametrically  opposite 
edges.  Perforated  pole  plates  are  slipped  upon  the  arms  and  secured 
thereto. 

906,739  ELECTRIC-SWITCH  RECEPTACLE:  J.  G.  Peterson.  Hart¬ 
ford,  Conn.  App.  filed  Sept.  16,  1908.  For  push-button  switches 
with  a  guilding  face  plate.  A  bar  extends  across  the  open  end  and 
a  sheet  of  insulating  material  is  so  shaped  as  to  be  placed  over  the 
open  end  of  the  receptacle  and  snapped  into  engagement  with  the  bar. 

906,740.  PUSH-BUTTON  ELECTRIC  SWITCH;  J.  G.  Peterson,  Hart 
ford.  Conn.  App.  filed  Sept.  16,  1008.  A  push-button  switch  having 
a  supporting  plate  carrying  a  spindle,  which,  in  turn,  carries  a  lock 
plate.  Levers  pivoted  to  the  supporting  plate  engage  the  lock  plate. 
Details. 

906,762.  PUSH-BUTTON;  Henry  Wilhelm,  New  York,  N.  Y.  .\pp.  filed 
Nov.  30,  1907.  For  letter-boxes,  the  button  being  complete  in  itself 
so  that  it  can  be  shipped  ready  for  insertion  in  position.  Consists  of 
a  cup  with  a  cap  for  the  cup  and  a  push-button  mounted  therein,  the 
cap  having  means  to  lock  the  cup  in  position  on  turning  the  cap. 

906,787.  IN.SULATOR  PIN;  C.  G.  Etee,  St.  Louis.  Mo.  App.  filed  May 
4.  1908.  Avoids  the  use  of  a  nut  to  lock  the  pin  in  place.  A  metallic 
insulator  pin  is  provided  at  its  lower  end  with  a  tongue  that  can  be 
bent  into  engagement  with  the  support  in  which  the  pin  is  mounted. 

906.799.  LOCK  AND  BLOCK  SIGNAL  SYSTEM;  R.  J.  Hewett,  West- 
field,  N.  J.  App.  filed  Jan.  10,  1908.  Relates  particularly  to  single- 
track  railways  and  to  securing  high  economy  of  the  track  battery. 
The  battery  is  normally  inoperative  and  is  thrown  into  and  out  of  the 
circuit  immediately  upon  the  entrance  of  a  train  to  the  block. 


906,800.  LOCK  AND  BLQCK  SIGNAL  SYSTEM;  R  J.  Heyrett,  West- 
field,  N.  J.  App.  filed  Jan.  10,  1908.  Relates  particularly  to  single- 
track  railways.  The  operation  is  partly  automatic  and  partly  manu¬ 
ally  controlled.  Any  failure  of  the  system  on  the  part  of  the  operator 
or  otherwise  leaves  the  signal  at  danger.  A  circuit  connects  signal 
stations,  a  manually  controlled  member  indirectly  transmits  a  release, 
circuit  breakers  controlled  by  the  traffic  control  the  circuit  and  means 
which  act  automatically  upon  the  operation  of  the  manually  controlled 
member  lock  the  same  and  transmit  a  release  when  the  circuit  has 
been  closed. 

906,854.  PROCESS  OF  REDUCING  METALLIC  OXIDS;  F.  M.  Becket, 
Niagara  Falls,  N.  Y.  App.  filed  June  10,  1906.  Reduces  metajlic 
oxids  by  passing  an  electric  current  through  a  molten  bath  containing 
a  metallic  oxid  and  a  reducing  agent  which  contains  silicon  and  carbon. 

906,861.  ELECTRICAL  BLOCK-SIGNALING  SYSTEM  FOR  RAIL¬ 


WAYS;  _G.  H.  Brown,  Belfast,  Ireland.  App.  filed  Sept,  ao,  1907. 
Special  signaling  rails  transmit  the  current.  Signals  are  carried  on 
the_  engine  and  at  the  station.  The  trains  completes  the  circuit  and 
notifies  the  signal  man  at  the  station  and  also  the  locomotive 
engineer. 

906,928.  METHOD  OF  MAKING  DYNAMO  BRUSHES;  Georg  Preuss, 
Charlottenburg,  Germany.  Makes  a  brush  of  carbon  and  metal^  by 
moistening  pure  graphite  with  nitric  acid,  heating  it,  which  provides 
it  with  a  metal  coating  and  tlicn  presses  the  resulting  product  into 
molds. 

906,984.  RETRIEVING  MECHANISM  FOR  TROLLEY-POLES;  M.  L. 
Addington,  Indianapolis,  Ind._  App.  filed  March  3,  1908.  Provides  a 
drum  which  is  connected  with  the  trolley  cord  and  has  a  take-up 
spring  for  keeping  it  taut.  A  motor  controlled  by  a  valve  is  auto¬ 
matically  thrown  into  operation  when  the  trolley  pole  reaches  a  pre¬ 
determined  point  in  its  upward  movement  after  jumping  off  the  trolley 
wire,  and  draws  the  trolley  pole  down  so  as  to  reset  the  pole. 

906.990.  ELECTRICAL  HEATING  APPARATUS;  C.  D.  Babcock,  New 
York,  N.  Y.  App.  filed  July  24,  1907.  For  electrically  beating  waxes 
and  inflammable  compounds.  A  plurality  of  heating  units  are  located 
one  above  the  other  in  the  vessel,  and  means  are  provided  for  cutting 
out  the  upper  unit  if  the  wax  does  not  sufficiently  fill  the  vessel  to 
reach  the  same. 

906.991.  OSCILLATION  DETECTOR;  C.  D.  Babcock,  New  York,  N.  T. 
App.  filed  Oct.  2,  1907.  Thermo-electric  detector.  A  short  condacter 
of  small  diameter  is  mounted  adjacent  to  the  thermo  couple  whereby 
the  energy  of  the  oscillations  is  converted  into  heat  so  as  to  elevate 
the  temperature  of  the  thermo  couple. 

906,994.  TROLLEY;  F.  C.  Bauer,  Sr.,  Camden,  N.  J.  App  filed  .May  1, 
1908.  A  self-lubricating  trolley  having  a  centrally  located  roller  pro¬ 
vided  with  a  groove  to  receive  the  trolley  wire;  hollow  conical  rollers 
arranged  on  opposite  sides  of  the  central  roller  are  provided  with 
spiral  grooves  on  the  periphery. 

907,061.  METHOD  OF  DETINNING  TIN  SCRAP;  M.  Leitch,  Spring- 
field,  Mass.  App.  filed  Feb.  28,  1907.  An  improvement  in  the  method 
of  detinning,  in  which  a  circulating  electrolyte,  like  caustic  soda,_  is 
used,  which  consists  in  drawing  the_  electrolyte  out  of  the  detinning 
bath  from  beneath  the  surface  of  the  electrolyte  and  returning  it  to 
the  bath  at  a  point  below  the  surface.  Portions  so  withdrawn  are 
heated  before  returning  to  the  bath. 

907,062.  TELEPHONE  DROP;  Tiodolf  Lidberg,  Chicago,  Ill.  App. 
filed  Nov.  26,  1906.  A  cylindrical  coil  casing  is  open  at  both  ends  and 
an  electromagnet  can  be  inserted  and  withdrawn  through  the  front 
end,  a  shutter  support  is  rigidly  affixed  thereto,  and  shutter  latching 
means  are  secured  to  the  casing  and  controlled  by  the  electromagnet. 

907,083.  RAIL  BOND;  E.  H.  McHenry,  New  Haven,  Conn.  App.  filed 


906,990 — Electrical  Heating  Apparatus. 

March  16,  1908.  A  spring  rail  bond  consisting  of  a  spring  steel  core 
provided  with  a  coating  of  copper. 

907,008.  PUSH-BUTTON  SWITCH;  G.  B.  Thomas,  Bridgeport,  Conn. 
App.  filed  June  5,  1908.  A  two  push-button  switch  provided  with  an 
oscillating  lever  with  connecting  links  pendant  from  the  ends  of  the 
lever  to  the  ends  of  the  pusb-buttton  stem. 

907,106.  THREE-POSITION  MOTOR  SIGNAL;  Qarence  W.  Coleman, 
Westfield,  N.  J.  App.  filed  Sept.  27,  1907.  Up-in-the-air  signal 
which  does  away  with  the  usual  floating  lever  ana  makes  use  of  a 
single  movable  rod  to  move  the  semaphore.  An  electric  motor  and 
clutch  magnet  control  actuate  the  parts. 

907,108.  INSULATOR  FOR  CIRCUIT-BREAKERS;  Leonard  L.  Elden, 
Dorchester,  Mass.  App.  filed  June  20,  1901.  Avoids  destructive 
arcing  by  suspending  tne  parts  in  an  oil  pan,  which  is  detachably 
secured  to  the  switch. 
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Le  Valley  Vitae  Carbon  Brush  Co. 
National  Carbon  Co. 

BUSHINGS.  .  ^ 

Bossert  Electric  Construction  Co. 
Chase-Shawmut  Co. 

CABLE  RACK. 

Cope,  T.  J. 

CABLE  ROLLERS  OR  TROL¬ 
LEYS. 

Matthews  ft  Bro.,  W.  N. 

CABLE  SPLICERS. 

Clark  Elec,  ft  Mfg.  Co. 

CABLE  SPLICING  JOINTS. 
Matthews  ft  Bro.,  W.  N. 

CABLE  SUPPORTING  CLAMPS. 
Matthews  ft  Bro.,  W.  N. 

CABLING  MACHINERY. 

New  England  Butt  Co. 

CAR  HEATERS.  ELECTRIC. 
Simplex  Electric  Heating  Co. 

CARBON. 

Frorup  ft  Co.,  L.  E. 

International  Acheson  Grap.  Co. 
National  Carbon  Co. 

Reisinger,  Hugo. 

CASTINGS. 

American  Steel  Foundries. 

Buffalo  Fdy.  ft  Mach.  Co. 
Lunkenheimer  Co. 

Phosphor  Bronze  Smelting  Co. 

CHAINS. 

Oneida  Community,  Ltd. 

CHAINS,  DRIVING. 

Link-Belt  Co. 

Morse  Chain  Co.  ' 

CHUCKS,  DRILL. 

Cleveland  Twist  Drill  Co. 

CIRCUIT  BREAKERS. 

Condit  Elec’l  Mfg.  Co. 

Cutter  Co. 

Hartman  Circuit  Breaker  Co. 
Kelman  Electric  ft  Mfg.  Co. 

Sundh  Electric  Co. 

Ward  Leonard  Electric  Co. 
Westinghouse  Electric  ft  Mfg.  Co. 

CLAMPS.  GROUND  CONNEC¬ 
TION. 

Belden  Mfg.  Co. 

Chsse-Shawmut  Co. 

Fairmount  Elec,  ft  Mfg.  Co. 

CLAMPS,  INSULATOR. 

Clark  Elec,  ft  Mfg.  Co. 

CLEANERS,  ,  HOUSE. 

Electric  Suction  Sweeper  Co. 
National  Vacuum  Cleaning  Co. 
Spencer  Turbine  Cleaner  Co. 

CLEATS. 

American  Vul.  Fibre  Co. 

Blake  Signal  ft  Mfg.  Co. 

Colonial  Sign  ft  Ins.  Co. 

Imperial  Porcelain  Works. 

Pass  ft  Seymour,  Inc. 

Sears,  Henry  D. 

CLIMBERS. 

Cincinnati  Tool  Co. 

Klein  ft  Sons,  Mathias. 

CLUSTERS. 

Benjamin  Electric  Mfg.  Co. 
Hubbell,  Inc.,  Harvey. 

COILS.  CHOKE. 

Lord  Electric  Co. 

COILS.  INDUCTION. 

Ostrander  ft  Co.,  W.  R. 

Splitdorf,  C.  F. 

COILS,  SPARK. 

Splitdorf,  C.  F. 

COMMUTATORS. 

Heck,  Louia. 

COMMUTATOR  TRUING. 

Jordan  Broa. 

COMPOUNDS,  BOILER. 

Dearborn  Drug  ft  Chemical  Works. 


COMPOUNDS,  COMMUTATOIL 
Connecticut  Dynamo  ft  Engine  Co. 
McLennen  Co.,  K. 

CONDENSERS. 

Alberger  Pump  Co. 

Allis-Chalmers  Co. 

Buffalo  Fdy.  ft  Mach.  Co. 

Knowles  Steam  Pump  Works. 

CONDUIT-  BENDS. 

American  Conduit  Co. 

Fibre  Conduit  Co. 

CONDUIT  FITTINGS. 

Fairmount  Elec,  ft  Mfg.  Co. 

CONDUIT  RODS. 

Cope,  T.  J. 

CONDUITS,  UNDERGROUND. 
American  Conduit  Co. 

American  Sewer  Pipe  Co. 

Camp  Co.,  H.  B. 

Fibre  Conduit  Co. 

Gest,  G.  M. 

National  Conduit  ft  Cable  Co. 
Wyckoff  Pipe  ft  Creosoting  Co. 

CONDUITS,  INTERIOR. 

American  Circular  Loom  Co. 
Marshall  Electric  Co. 

CONTROLLERS. 

American  Electric  Fuse  Co. 
Crocker-Wheeler  Co. 

Cutler-Hammer  Mfg.  Co. 

Sundh  Electric  Co. 

Schureman  Co.,  J.  L. 

Universal  Mfg.  Co. 

Ward  Leonard  Elec.  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 

CONVEYING  MACHINER\l 

(Coal,  Ashes,  etc.) 

Brown  Hoisting  Machinery  Co. 
Hunt  Co.,  C.  W. 

Link-Belt  Co. 

Morse  Chain  Co. 

COOLING  TOWERS. 

Alberger  Pump  Co. 

COPPER. 

Hungerford  Brass  ft  Copper  Co., 

U.  T. 

CORD,  ARC  LAMPS. 

Samson  Cordage  Works. 

CORD  ADJUSTERS. 

American  Vul.  Fibre  Co. 

Matthews  ft  Bro.,  W.  N. 

CORD,  FLEXIBLE. 

American  Electrical  Works. 

Belden  Mfe.  Co. 

Stromberg-Carlson  Tel.  Mfg.  Co. 

CORD,  TROLLEY. 

Samson  Cordage  Works. 

COUPLINGS,  MAGNETIC. 
Cutler-Hammer  Clutch  Co. 

CRANE  MOTORS. 

Crocker-Wheeler  Co. 

Western  Electric  Co. 

CRANES,  TRAVELING. 

Maris  Bros. 

CROSS  ARMS. 

Southern  Exchange  Co. 

CUTOUTS. 

Sears,  Henry  D. 

CUTTERS,  MILLING. 

Cleveland  Twist  Drill  Co. 

DESIGNERS. 

Central  Laboratory  Supply  Co. 

DRILLS.  PORTABLE. 

Stow  Mfg.  Co. 

DRYING  MACHINERY. 

American  Blower  Co. 

Buffalo  Fdy.  ft  Mach.  Co. 

Devine  Co.,  J.  P. 

DUMB  WAITERS. 

McLauthlin  ft  Co.,  Geo.  T. 

DYNAMOS,  MOTORS. 
Allis-Chalmers  Co. 

American  Enfpne  Co. 

Bell  Electric  Motor  Co. 


Burke  Electric  Co.  , 

C  ft  C  Electric  Co. 

Century  Electric  Co. 

Connecticut  Dynamo  ft  Motor  Co. 
Crocker-Wheeler  Co. 

Diehl  Mfg.  Co.  ^ 

Eck  Dynamo  ft  llater  Co. 

Electro  Dynamic  Co. 

Emerson  Electric  Mfg.  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Gregory  Elec.  Co. 

Guarantee  Electric  Co. 

Ideal  Electric  Mfg.  Co. 

Kimble  Elec.  Co.  > 

Lincoln  Electric  Co. 

Mechanical  Appliance  Co. 
Northern  Electric  Mfg.  Co. 
Richmond  Electric  Co. 

Rid^ay  Dyn.  ft  Eng.  Co. 
Robbins  ft  Myers  Co. 
Rossmassler-Bonine  Elec.  Co. 
Roth  Bros,  ft  Co. 

Stow  Mfg.  Co. 

Sturtevant  Co.,  B.  F. 

Triumph  Electric  Co. 

Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Electric  ft  Mfg.  Co. 


ECONOMIZERS,  FUEL. 

Green  Fuel  Economizer  Co. 
Sturtevant  Co.,  B.  F. 

ELECTRIC  CLEANERS,  HOUSE. 
Electric  Suction  Sweeper  Co. 
National  Vacuum  Cleaning  Co. 
Spencer  Turbine  Cleaner  Co. 


ELECTROMAG.N’ETS. 

Acme  Wire  Co.,  The.  •! 

Schureman  Co.,  J.  L.  i 

Splitdorf,  C.  F.  ■  > 


ELEVATORS. 

Link-Belt  Co. 

McLauthlin  ft  Co.,  Geo.  T. 


ENG’G  SPECIALTIES.  i 

Lunkenheimer  Co. 


ENGINEERS,  CONSULTING. 
Barstow,  W.  S. 

Bates,  Putnam  A. 

Baum  ft  Co.,  Frank  G. 

Brown,  Newton  H. 

Byllesby  ft  Co.,  H.  M. 

Cordoza,  T.  B.  N. 

Cravath,  J.  R. 

Entz,  Justus  B. 

George,  Jas.  Z. 

Grissinger,  Elwood. 

Hill,  Halbert  P. 

Humphrey,  C.  W. 

Tackson,  D.  C.  and  Wa.  B. 
McMeans  ft  Tripp. 

McMeen  ft  Miller. 

Pierce,  Richardson  ft  Neiler. 
Pillsbury,  Chas.  L. 

Reed,  W.  Edgar. 

Sargent  ft  Lundy. 

Schott,  Wm.  H. 

Smith,  Kerry  ft  Chace. 

Storer,  Simon  B. 

Thomas  ft  Neall. 

Wagner,  Herbert  A. 

Western  Eng’g  ft  Const.  Co. 
Wohlauer,  Alfred  A. 


ENGINEERS,  CONTRACTING 
American  Bridge  Co. 

Arnold  Co. 

Baum  ft  Co.,  Frank  G. 

Cope,  T.  J. 

Gest,  G.  M. 

Pepper,  Jr.,  David. 

Sanderson  ft  Porter. 

Schott,  Wm.  H. 

Storer,  Simon  B. 

Western  Eng’g  ft  Const.  Co. 
White  ft  Co.,  J.  G. 


ENGINES,  GAS  AND  GASOLINlw 
Allis-CThalmers  Co. 

American  Engine  Co. 

Power  ft  Mining  Machinery  Co. 
Trcbert  Gas  Ennne  Co. 
Westinghouse  Machine  Co. 


ENGINES,  OIL. 
Trebert  Gas  Engine  Co. 


ENGINES,  STEAM.  .. 

Allis-Chalmers  Co.  !' 

American  Blower  Co.  'I 

American  Engine  Co. 

Ball  Enrine  Co.  .  .  ■  (  » 

Ball  ft  Wood  Co.  f 
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Hvritburg  Fdy.  &  Mach.  Wks. 
McIntosh,  Seymour  &  Co_. 

Ridgway  D/namo  &  Engine  Co. 
Shepherd  Eng’g  Co. 

Stadon  Equipment  Co. 

SturteTant  Co.,  B.  F. 

Valiejr  Iron  Work*. 

Weatinghouae  Machine  Co. 

EXHAUST  HEADS. 

Sturtevant  Co.,  B.  F. 

EXPANSION  JOINTS. 

Alberger  Pump  Co. 

EXPERIMENTAL  APPARATUS. 
Baillard,  E.  V. 

Buffalo  Fd*.  &  Mach.  Co. 

Central  Laboratory  SuppW  Co. 
Doubleday-Hill  Electric  Co. 

FANS  AND  MOTORS. 

Century  Electric  Co. 

Diehl  Mfg.  Co. 

Elck  Dynamo  &  Motor  Co. 

Emerson  Elec.  Mfg.  Co. 

Fort  Wijnt  Electric  Works. 

General  Electric  Co. 

Robbins  k  Myers  Co. 

Western  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 

FANS  (Exhaust  and  Ventilating). 
American  Blower  Co. 

Century  Electric  Co. 
Crocker-Wheeler  Co. 

Diehl  Mfg.  Co. 

Emerson  Elec.  Mfg.  Co. 

Green  Fuel  Economizer  Co. 
Mechanical  Appliance  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 

FEED  WATER  REGULATORS. 
Liberty  Mfg.  Co. 

FIBRE.  (See  Insulating  Material, 
Fibre.) 

FIBRE  TUBING. 

American  Conduit  Co. 

American  Vul.  Fibre  Co. 

Fibre  Conduit  Co. 

FIELD  COIL  PADS. 

Massachusetts  (Chemical  Co. 

FIXTURES.  (Gas  and  Electric.) 
Benjamin  Elec.  Mfg.  Co. 

Crescent  Co. 

Fairmount  Elec.  &  Mfg.  Co. 

Frink.  I.  P. 

(kiodwin  &  Kintz  Co. 
Pettingell-Andrews  &  Co. 

FLASHERS. 

Campbell  Electric  Co. 

Haller  Sign  Works,  Inc. 

Reynolds  Elec.  Flasher  Mfg.  Co. 

FLEXIBLE  SHAFTS. 

Stow  Mfg.  Co. 

FRICTION  TAPE  AND  CLOTHS. 
Massachusetts  Chemical  Co. 

wUSES. 

.(Xii'rrican  Electric  Fuse  Co. 

CLa'-<-  Shawmut  Co. 

Chuagn  Fuse  Wire  &  Mfg.  Co. 

D  &  W  Fuse  Co. 

Johns-Manville  do.,  H.  W. 

Sachs  Co. 

Sears,  Henry  D. 

GAGES,  RECORDING. 

Bristol  Co.,  The. 

GAS  ENGINE  SPECIALTIES. 
Lunkenheimer  Co. 

GAS  LIGHTING  APPARATUS. 
Ostrander  &  Co.,  W.  R. 

SplitdorL  C.  F. 

GEARS. 

New  Process  Rawhide  Co. 

Unjon  Electric  Co. 

GLASS. 

Gillindef  &  .  Sons,  Inc. 

GLASSWARE. 

Hiergesell,  Wm. 

GLOBES,  SHADES,  ETC. 
Gillinder  &  Sons,  Inc. 
Pettingell-Andrews  4  Co. 

GR.\PHITE. 

Dixon  Crucible  Co.,  Jos. 
International  Acheson  Graph.  Co. 

GROl^NDS,  PLATES  &  POINTS 
Lord  Electric  Co. 


GUARDS,  INC.  LAMP. 

Frink,  I.  P. 

Hubbell,  Inc.,  Harvey. 

Matthews  &  Bro.,  W.  N. 

HANGERS,  CABLE. 

Chase-Shawmut  Co. 

Standard  Underground  Cable  Co. 

HEATERS,  FEED  WATER. 
•Mberger  Pump  Co. 

Harrison  Safety  Boiler  Works. 
Stewart  Heater  Co. 

HEATING  AND  VENTILATING 
APPARATUS. 

American  Blower  Co. 

Green  Fuel  Economizer  Co. 
Sturtevant  Co.,  B.  F. 

HEATING  DEVICES,  ELECTRI¬ 
CAL. 

Johns-Manville  Co.,  H.  W. 

Simplex  Electric  Heating  Co. 

Vulcan  Electric  Heating  Co. 

HOISTS,  ELECTRICAL  AND 
STEAM. 

.Allis-Chalmers  Co. 

Brown  Hoisting  Machinery  Co. 
Maris  Bros. 

HOUSE  CLEANERS,  ELECTRIC. 
Electric  Suction  Sweeper  Co. 
Spencer  Turbine  Cleaner  Co. 

HYDRAULIC  MACHINERY. 

Pelton  Water  Wheel  Co. 

INDICATORS.  STEAM  ENGINE. 
Gibson,  Hugo  C. 

INDICATORS,  SPEED. 

Schaeffer  &  Budenberg. 

INSTRUMENTS,  ELECTRICAL. 
American  Instrument  Co. 
Atwater-Kent  Mfg.  Co. 

Baillard,  E.  V. 

Biddle,  T.  G. 

Bristol  Co. 

Central  Laboratory  Supply  Co. 
Columbia  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Eldredge  Elec  &  Mfg.  Co. 

Fort  Wayne  Electric  Works. 

General  Electric  Co. 

Hoyt  Elec’1  Inst.  Works. 
Tohns-Manville  Co.,  H.  W. 
Keystone  Elec,-  Instrument  Co. 
Leeds  k  Northrup. 

Machado  &  Roller. 

Olivetti  &  Co. 

Paul  &  Co.,  E.  W. 

Pearce  Co.,  Frcd’k. 

Pignolet,  Louis  M. 

Oueen  4  Co.,  Inc. 

Robert  Instrument  Co. 

Roller-Smith  Co. 

Schuchardt  4  Schutte. 

Siemens  4  Halske,  A.  G. 

Wagner  Elec.  Mfg.  Co. 
Westinghouse  Electric  4‘  Mfg.  Co. 

INSULATING  CEMENT. 
Massachusetts  Chemical  Co. 

INSULATING  MACHINERY. 
American  Ins.  Mach’y  Co. 

Buffalo  Fdy.  4  Mach.  Co.  '  ’ 
New  England  Butt  Co. 

INSULATING  MATERIAL. 

(China  and  Porcelain.) 
Colonial  Sign  4  Insulator  Co. 
Freeman  Elec.  Co.,  E.  H. 

Hartford  Faience  Co. 

Imperial  Porcelain  Works. 

Locke  Insulator  Mfg.  Co. 

Pass  4  Seymour.  Inc. 

Star  Porcelain  Co. 

Compounds,  Paints  and  Varnishes 
Anderson  Mfg.  Co.,  A.  4  J.  M. 
Electric  Cable  Co. 

Massachusetts  Chemical  Co. 
Minerallac  Co. 

Standard  Asphalt  4  Rubber  Co. 
Standard  Paint  Co. 

Sterling  Varnish  Co. 

Composition,  Cloth  and  Paper. 

iohns-Man^le  Co.,  H.  W. 
fassachusetts  Chemical  Co. 

Mica  Insulator  Co. 

Munsell  4  Co.,  Eugene. 

Fibre. 

American  Vul.  Fibre  Co. 

Diamond  State  Fibre  Co. 

Lava. 

Steward  Mfg.  Co.,  t>.  M. 


Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  Co.,  Eugene. 

Silk. 

Ryle  4  Co.,  Wm. 

Staples. 

Blake  Signal  &  Mfg.  Co. 

Tape. 

American  Electrical  Works. 

{ohns-Manville  Co.,  H.  W. 
fassachusetts  Chemical  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  Ltd. 

Standard  Underground  Cable  Co. 

INSULATOR  CLAMPS. 

Clark  Elec.  4  Mfg.  Co. 

INSULATORS,  CHINA,  PORCE¬ 
LAIN  AND  COMPOSITION. 
Anderson  Mfg.  Co.,  A.  4  J.  M. 
Clark  Elec.  4  Mfg.  Co. 

Colonial  Sign  4  Insulator  Co. 
Imperial  Porcelain  Works. 
lohns-ManviJle  Co.,  H.  W. 

Locke  Insulhtor  Mfg.  Co. 

New  Lexington  High  Voltage  Pore. 
Co. 

Sears,  Henry  D. 

Star  Porcelain  Co. 

INSULATORS,  GLASS. 

Locke  Insulator  Co. 

JACKS. 

Watson-Stillman  Co. 

JOINTS,  EXPANSION  AND 
SWIVEL. 

Lunkenheimer  Co. 

LAMP  CHANGERS  OR  RE¬ 
PLACERS. 

Matthews  4  Bro.,  W.  N. 

LAMP  COLORING. 

Electric  Motor  4  Equipment  Co. 

LAMP-MAKING  MACHINERY. 
Dwyer  Machine  Co. 

LAMPS,  ARC. 

Adams-Bagnall  Elec.  Co. 

Anderson  M^.  Co.,  A.  4  J.  M. 
Excello  Arc  Lamp  Co. 

Fort  Wayne  Electric  Works. 

Fox  Bros.  4  Co. 

General  Electric  Co. 

Kiewert  4  Co.,  Chas.  L. 

Mendel,  Geo. 

Oneida  Community,  Ltd. 

Queen  4  Co.,  Inc. 

Stuart-Howland  Co.  , 

Western  Electric  Co. 

Westinghouse  Electric  4  Mfg.  Co. 

LAMPS,  FLAMING  ARC. 

Excello  Arc  Lamp  Co. 

Fox  Bros.  4  Co. 

Kiewert  4  Co.,  Chas.  L.  - 
Klein,  Jr.,  Co.,  P.  H.  .  ’ 

Mendel,  Geo. 

Stave  Elec’l  Co. 

Westinghouse  Electric  4  Mfg.  Co. 

LAMPS,  INCANDESCENT. 

Bay  State  Lamp  Co. 

Central  Electric  Co. 

Colonial  Electric  Co. 

Dwyer  Machine  Co. 

Electrical  Accessories  Co. 

Fox  Bros.  4  Co. 

General  Electric  Co. 

Hill-Wright  Elec.  Co. 

Jaeger  Miniature  Lamp  Mfg.  Co. 
Klein,^  Jr..  Co..  P.  H. 

New  York  4  Ohio  Co. 

Sterling  ElecT  Mfg.  Co. 
Stuart-Howland  Co. 

Union  Electric  Co. 

Western  Electric  Co. 

Westinghouse  Electric  4  Mfg.  Co. 

LAMPS,  MINIATURE. 

Jaeger  Miniature  Lamp  Co. 

LAVA.  (See  Insulating  Material, 
Lava.) 

LIGHTING  COMPANIES. 
Commonwealth  Edison  Co. 

LIGHTNING  ARRESTERS. 
Barnes  Co.,  W.  F.  4  John. 

Lord  Electric  Co. 

Union  Electric  Co.  _ 

Westinghouse  Electric  4  Mfg.  Co. 


LINE  MATERIAL. 

Clark  Elec.  4  Mfg.  Co. 

Johns-Manville  Co.,  H.  W. 

Pacific  Elec.  4  Mfg.  Co. 

LUBRICANTS. 

Dearborn  Drug  4  Chemical  Works. 
Dixon  Crucible  Co.,  Jos. 

Kellogg  Co.,  E.  H. 

MAGNETS. 

Acme  Wire  Co.,  The. 

MAGNET  WIRE. 

Acme  Wire  Co.,  The. 

Belden  Mfg.  Co. 

Benedict  4  Burnham  Mfg.  (To. 

D  4  W  Fuse  Co. 

Massachusetts  Elec.  4  Mfg.  Co. 
Standard  Underground  Cable  (]o. 
Stromberg-Carlson  Tel.  Mfg.  Co. 
Stuart-Howland  Co. 

MANOGRAPH. 

Gibson,  Hugo  C. 

MECHANICAL  DRAFT. 

American  Blower  Co. 

Green  Fuel  Economizer  Co.  • 
Sturtevant  Co.,  B.  F. 

MECHANICAL  STOKERS. 

Green  Engineering  Co. 

Westinghouse  Machine  Co. 

MEDICAL  APPARATUS. 

Manhattan  Elec’l  Supply  Co. 

Pignolet,  Louis  M. 

SpTitdorf,  C.  F. 

METALS. 

American  Platinum  Works. 

Baker  4  Co.,  Inc. 

Hungerford  Brass  4  Copper  Co., 
U.  T. 

Phosphor  Bronze  Smelting  Co. 

METAL  POLISH. 

Hoffman,  George  W. 

MICA.  (See  Insulating  Material.) 

MINING  MACHINERY. 
Allis-Chalmers  Co. 

Crocker-Wheeler  Co. 

General  Electric  Co. 

MODEL  MAKERS. 

Baillard,  E.  V. 

Central  Laboratory  Supply  Co. 

MOTORS.  (See  Dynamos  and  Mo¬ 
tors.) 

NIPPERS  AND  PLIERS. 

Cincinnati  Tool  Co. 

NUTS. 

National  Acme  Mfg.  Co. 

OIL,  CYLINDER. 

Dearborn  Drug  4  Chemical  Wks. 
Kellogg  4  Co.,  E.  H. 

OIL  FILTERS. 

Liberty  Mfg.  Co. 

OILING  DEVICES  AND  SYS¬ 
TEMS. 

Lunkenheimer  Co. 

OIL  SEPARATORS. 

Liberty  Mfg.  Co.  .  , 

PACKING. 

Jenkins  Bros. 

Johns-Manville  Co.,  H.  W. 

Peerless  Rubber  Mfg.  Co. 

PANELBOARDS.  '  ■ 

Eaton  Electric  Mfg.  Co. 

Trumbull  Elec.  Mfg.  Co. 

PATENT  ATTORNEYS. 
Rosenbaum  4  Stockbridge. 

PHOSPHOR  BRONZE. 

Phosphor  Bronze  Smelting  Co. 

PHOTOMETERS. 

Dwyer  Machine  Co. 

PHOTOMETER  STANDARDS. 
Electrical  Testing  Laboratories. 

PINIONS,  RAWHIDE.  , 

New  Process  Rawhide  Co. 

PIPE  AND  BOILER  COVER¬ 
INGS. 

Johns-Manville  Co.,  H.  W. 
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PIPE  DIPS. 

Standard  Asphalt  &  Rubber  Co. 
PLATINUM. 

American  Platinum  Works. 

Baker  &  Co.,  Inc. 

Roessler  &  Hasslacher  Chemical  Co. 

PLUGS. 

Chase- Shawmut  Co. 

Paiste  Co.,  H.  T. 

Sears,  Henry  D. 

PLUGS,  ATTACHMENT. 

Hubbell,  Inc.,  Hanrey. 

POLES,  ARC  LAMP. 

Mott  Iron  Works,  J.  L. 

POLES,  BRACKETS,  PINS,  ETC. 
Humbird  Lumber  Co. 

Sand  Point  Cedar  &  Pole  Co.,  Ltd. 
Southern  ExchaMe  Co. 
Stuart-Howland  Co. 

PORCELAIN.  (See  Insulatina  Ma¬ 
terial,  China  and  Porcelain.) 

POWER  TRANSMISSION  MA¬ 
CHINERY. 

Link-Belt  Co. 

PRESSES.  DIES  AND  SPECIAL 
MACHINERY. 

Ferracute  Machine  Co. 
Watson-Stillman  Co. 

PULLEYS. 

Rockwood  Mfg.  Co. 

PUMPS,  ELECTRIC. 

De  Laval  Steam  Turbine  Co. 
Sanita^  Pump  Co. 

Worthington,  Henry  R. 

PUMPS,  STEAM. 

Alberger  Pump  Co. 

De  Laval  Steam  Turbine  Co. 
Deming  Co. 

Worthington,  Henry  R. 

PUMPS,  VACUUM. 

Alberger  Pump  Co. 

PURIFIERS,  FEED-WATER. 
Harrison  Safety  Boiler  Works. 

PUSH  BUTTONS. 

Manhattan  Elec’l  Supply  Co. 

RAIL  BONDS. 

Chase-Shawmut  Co. 

Clark  Elec.  &  Mfg.  Co. 

Lord  Electric  Co. 

Roebling’s  Sons  Co.,  J.  A. 

Union  Electric  Co. 

REAMERS.  ADJUSTABLE. 
Cleveland  Twist  Drill  Co. 

RECEPTACLES. 

Beniamin  Electric  Mfg.  Co. 

Paiste  Co.,  H.  T. 

Sears,  Henry  D. 

REFLECTORS. 

Frink,  I.  P. 

Goodwin  &  Kintz. 

REPAIRING. 

Commonwealth  Edison  Co. 

Gregory  Electric  Co. 

Guarantee  Electric  Co. 

Heck,  Louis. 

Paul  &  Co.,  E.  W. 

RESISTANCE  UNITS. 

Ward  Leonard  Elec.  Co. 

RESISTANCE  WIRE. 

Belden  Mfg.  Co. 

Driver-Harris  Wire  Co. 

RHEOSTATS. 

Crocker-Wheeler  Co. 
Cutler-Hammer  Mfg.  Co. 
Schureman  Co.,  J.  L. 

Sundh  Electric  Co. 

Ward  Leonard  Elec.  Co. 

ROSETTES. 

Hart  Mfg.  Co. 

Paiate  Co.,  H.  T. 

Pais  &  Seymour,  Inc. 

Sears  Henry  D. 

Trumoull  Elec.  Mfg.  Co. 

SAL  AMMONIAC. 

Roessler  ft  Hasslacher  Chem.  Co. 


CLASSIFIED  INDEX — Continued 


SCREWS. 

National  Acme  Mfg.  Co. 

SECOND-HAND  APPARATUS. 

Bell  Electric  Motor  Co. 

Gregory  Electric  Co. 

Guarantee  Electric  Co. 

{ordan  Bros. 
lacGovern,  Archer  ft  Co. 

Richter,  Eugene  L.  Electric  Co. 
Rossiter,  MacGovern  ft  Co. 

Station  Equipment  Co. 

Thompson,  Jr.,  Jos.  H. 

SEPARATORS.  (Oil  and  Steam.) 
Harrison  Safety  Boiler  Works. 

SHADE  HOLDERS. 

Hubbell,  Inc.,  Harvey. 

SHADES. 

Frink,  I.  P. 

Gillinder  ft  Sons,  Inc. 

Hubbell,  Inc..  Harvey. 
Pettingell-Andrcws  &  Co. 

SIGNS. 

Frink,  I.  P. 

SIGNS,  ELECTRIC. 

Colonial  Sign  ft  Ins.  Co. 

Reynolds  Elec.  Flasher  Mfg.  Co. 

SIGN  LETTERS. 

Colonial  Sign  ft  Ins.  Co. 

Haller  Sign  Works,  Inc. 

SLATE 

Bonville,  Edward. 

SLEEVING.  BRAIDED. 

Belden  Mfg.  Co. 

Stromberg-Carlson  Tel.  Mfg.  Co. 
SOfntETS. 

Benjamin  Elec.  Mfg.  Co. 

Qeveland  Twist  Drill  Co. 

Fairmount  Elec.  &  Mfg.  Co. 

I  General  Electric  Co. 

Hubbell,  Inc.,  Harvey. 

Paiste  Co.,  H.  T. 

Pass  &  Seymour,  Inc. 

Sears,  Henry  D. 

SOLDER. 

Belden  Mfg.  Co. 

Stromberg-Carlson  Tel.  Mfg.  Co. 

SOLDERING  FLUX. 

Blake  Signal  &  Mfg.  Co. 
Chase-Shawmut  Co. 
Stromberg-Carlson  Tel.  Mfg.  Co. 

SOLDERING  IRONS. 

Simplex  Electric  Heating  Co. 

Vulcan  Elec.  Heating  Co. 

SOLENOIDS. 

Cutler-Hammer  Mfg.  Co. 

Schureman  Co.,  J.  L. 

Ward  Leonard  Elec.  Co. 

SPLICING  COMPOUND. 
Massachusetts  Chemical  Co. 

SPRINGS. 

Barnes  Co.,  Wallace. 

STACKS. 

Keeler  Co.,  E. 

STAGE  LIGHTING  APPARATUS. 
Chase-Shawmut  Co. 

Frink,  I.  P. 

Johns-Manville  Co.,  H.  W. 

STAPLES.  (See  Insulating  Mate¬ 
rials,  Staples.) 

STEAM  SEPARATORS. 

Liberty  Mfg.  Co. 

STEEL. 

American  Bridge  Co. 

Hungerford  Brass  ft  Copper  Co., 


STRAINERS. 

Liberty  Mfg.  Co. 

SUPPLIES.  (Electric  Railway.) 
Anderson  Mfg.  Co.,  A.  ft  J.  M. 
General  Electric  Co. 

Tohns-Manville  Co.,  H.  W. 

Union  Electric  Co. 

Westinghouse  Electric  ft  Mfg.  Co. 

SUPPLIES.  (General  ElectricaL) 
Central  Electric  Co. 

General  Electric  Co. 

Guarantee  Electric  Co. 

Manhattan  Electrical  Supply  Co. 


Ostrander  ft  C^.,  W.  R. 
Stuart-Howland  Co. 

Union  Electric  Co. 

Western  Electric  Co. 

SUPPLIES,  TELEPHONE. 
Stromberg-Carlson  Tel.  Mfg.  Co. 
Western  Electric  Co. 

SWITCHBOARD  MATS. 
Massachusetts  Chemical  Co. 

SWITCHBOARDS. 

Anderson  Mfg.  Co.,  A.  ft  J.  M. 
Condit  Electrical  Mfg.  Co. 

Eaton  Elec.  Mfg.  Co. 

Krantz  Mfg.  Co.,  H. 

Trumbull  Elec.  Mfg.  Co. 

Wagner  Elec.  Mfg.  Co. 

Western  Electric  Co. 

SWITCrHBOARDS.  TELEPHONE. 
Stromberg-Carlson  Tel.  Mfg.  Co. 

SWITCHBOARD  SUPPLIES. 
Condit  Electrical  Mfg.  Co. 

SWITCHES. 

Kelman  Elec,  ft  Mfg.  Co. 

Pacific  Elec,  ft  Mfg.  Co. 
Westinghouse  Electric  ft  Mfg.  Co. 

SWITCHES,  CLOCK. 

Campbell  Electric  Co. 

SWITCHES.  KNIFE. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Chase-Shawmut  Co. 

Cutter  Co. 

Trumbull  Elec.  Mfg.  Co. 

Worcester  Elec.  Mfg.  Co. 

SWITCHES,  OIL. 

Condit  Electric  Mfg.  Co. 

Hartman  Circuit  Breaker  Co. 

High  Tension  Elec’l  Spec.  Co. 

SWITCHES,  SNAP. 

General  Electric  Co. 

Hart  Mfg.  Co. 

TABLET  BOARDS. 

Bossert  Elec.  Constr.  Co. 

Krantz,  Mfg.  Co.,  H. 

TACHOMETERS. 

Schaeffer  &  Budenberg. 

Schuchardt  ft  Schutte. 

TAPS  AND  DIES. 

Carpenter  Tap  &  Die  Co.,  J.  M. 
(Heveland  Twist  Drill  Co. 

TELEPHONES. 

Connecticut  Telep.  ft  Elec.  Co. 
Stromberg-Carlson  Tel.  Mfg.  Co. 
Stuart-Howland  Co. 

Western  Electric  Co. 

TELEPHONE  SERVICE. 
American  Bell  Telephone  Co. 

TESTING  APPARATUS. 

Central  Laboratory  Supply  Co. 
Pearce  Co.,  Frederick. 

TESTING,  ELECTRICAL. 
Electrical  Testing  Laboratories. 

TESTING  LABORATORIES. 
Electrical  Testing  Laboratories. 

THEATER  DIMMERS. 
Cutler-Hammer  Mfg.  Co, 

Simplex  Electric  Heating  Co. 

Ward  Leonard  Elec.  Co. 

THERMOMETERS. 

Hiergesel,  Wm. 

TOOL  HOLDERS. 

Cleveland  Twist  Drill  Co. 

TOOLS,  CONSTRUCTION. 
Cincinnati  Tool  Co. 

Klein  ft  Sons,  Mathias. 

TOOLS,  LINEMEN’S. 

Cincinnati  Tool  Co. 

Klein  ft  Sons,  Mathias. 

TRACTION  SYSTEMS. 

General  Electric  Co. 

TRANSFORMERS. 

Allia-Chalmers  Co. 

Campbell  Electric  Co. 

Central  Electric  Co. 

Central  Laboratory  Supply  Co. 
Crocker-Wheeler  Co. 

Duncan  Elec.  Mfg.  Co. 

Enterprise  Electric  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Moloney  Electric  Co. 

Packard  Electric  Co. 

Pittsburgh  Transformer  Co. 
Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 


TRANSFORMERS.  BELL  RING¬ 
ING. 

Campbell  Electric  Co. 

TRANSFORMERS,  I  N  S  T  R  U  -  * 
MENT. 

Hartman  Circuit  Breaker  Co. 

TROLLEY  RETRIEVERS. 

Lord  Electric  Co. 

TRUCKS,  STORAGE  BATTERY 
AUTO. 

Westinghouse  Machine  Co. 

TUBE  CLEANERS. 

Liberty  Mfg.  Co. 

TUBES. 

Pass  ft  Seymour,  Inc. 

TURBINE,  STEAM. 

Allis-Chalmers  Co. 

Ball  ft  Wood  Co. 

De  Laval  Steam  Turbine  Co. 

General  Electric  Co. 

Kerr  Turbine  Co. 

Westinghouse  Machine  Co. 

VACUUM  CLEANER. 

Spencer  Turbine  Cleaner  Co. 

VACnjUM  DRYING  AND  IM¬ 
PREGNATING  APPARATUS. 
Buffalo  Fdy.  &  Mach.  Co. 

Devine  Co.,  J.  P. 

VALVES. 

Liberty  Mfg.  Co. 

VALVE^  CYLINDER  RELIEF. 

{enkins  Bros. 

.unkenheimer  Co. 

VIBRATORS. 

Shelton  Electric  Co. 

Southern  Illinois  Elec.  Co. 

WATERPROOFING. 

Standard  Asphalt  ft  Rubber  Co. 

WATER  PURIFYING  SYSTEM. 
Harrison  Safety  Boiler  Works. 

WATER  WHEELS  AND  TUR¬ 
BINES. 

Allis-Chalmers  Co. 

Dayton  Globe  Iron  Works. 

Leffel  ft  Co.,  James. 

Pelton  Water  Wheel  Co. 
Risdon-Alcott  Turbine  Co. 

Smith  Co.,  S.  Morgan. 

WATER  WHEEL  GO’VERNORS. 
Holyoke  Machine  Co. 

Lombard  Governor  Co. 

Woodward  Governor  Co. 

WELDED  FLANGES. 

Ball  ft  Wood  Co. 

WINDING  MACHINERY. 

American  Ins.  Machy.  Co. 

New  England  Butt  0>. 

WIRES,  RESISTANCE. 

Belden  Mfg.  Co. 


WIRE  ROPE  MACHINERY; 
American  Ins.  Mach’y  Co. 


WIRES  AND  (:ABLES. 

American  Electrical  Worley 
Atlantic  Insulated  Wire  ft  Cable  Co. 
Bay  State  Ins.  Wire  ft  Cable  Co. 
Belden  Mfg.  Co. 

Benedict  ft  Burnham  Mfg.  Co. 
Bishop  Gutta  Percha  Co. 

Bridgeport  Brass  Co. 

Brixey,  W.  R. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Mfg.  Co. 

Detroit  Ins.  Wire  Co. 

Driver-Harris  Wire  Co. 

Electric  Cable  Co. 

Habirshaw  Wire  Co. 

Indiana  Rubber  ft  Ins.  Wire  Co. 
I^well  Ins.  Wire  (To. 

Massachusetts  Electric  Mfg.  Co. 
Moore,  A.  F.  . . 

National  Conduit  ft  Cable  Co. 
National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 
Phosphor-Bronze  Smelting  Co. 
Rocbling’s  Sons.  J.,.A.  .  ^  ^ 

Safety  Insulated  Wire  ft  Cable  Co. 
Simplex  Electrical  Co. 

Standard  Undergn'ound  Cable  Cow 
Stromberg-Carlson  Telep.  Mfg.  Co. 

_ A. 


X-RAY  APPARATUS. 
Campbell  Electric  Co. 
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y\RNOLD  CO.,  THE 

1  Engineers,  Constructors 

Electrical — Civil — Mechanical. 

181  La  Salle  Street,  Chicago 

QRISSINGER,  ELWOOD 

Consulting  Electrical  and  Mechanical  Engineer 

The  generation,  transmission  and  distribution  of 
power,  specialising  in :  The  relative  economy  of  pur¬ 
chased  power  vs.  Power  generated  by  individual 
plants.  Electrification  of  industrial  plants  Expert 
advice  on  power  contracts,  rate  making  and  the 
improvement  of  load  factor. 

924  White  Bldg.  292  Main  St..  Buffalo,  N.Y. 

pEED,  W.  EDGAR 

(Consulting  Electrical  Engineer 
Estimates,  Reports,  Plans,  Specifications 
and  Supervision  of  Lighting,  Railway,  Indus¬ 
trial  and  Power  Installations,  Power  Trans¬ 
mission,  Etc. 

Machesnry  Building,  PITTSBURGH,  PA. 

1  RARSTOW  &  CO.,  W.  S. 

(Incorporated) 

Engineers 

1  50  Pine  Street,  New  York 

Failing  Building,  Portland,  Ore. 

UILL,  HALBERT  P. 

CONSULTING  ENGINEER 

Producer  Gas  Plants  for  Power  and 
Industrial  Purposes. 

ELECTRICAL  INSTALLATIONS 

SO  CHURCH  STREET  NEW  YORK 

3ANDERSON  &  PORTER 

Engineers  and  Contractors 

Reports,  Designs,  Construction,  Management 
Hydro-Electrici  Developments. 

Railway,  Light  and  Power  Properties. 

New  York  San  Francisco 

gATES,  PUTNAM  A. 

Consulting  Electrical  Engineer 

42  Broadway,  •  New  York 

UUMPHREY,  C.  W. 

*  *  Consulting  and  Designing  Engineer. 

Examinations,  Estimates.  Reports.  Plans,  Speci¬ 
fications.  Supervision  and  Management  of  Electric 
LightinfN  Power  and  Railway  Plants. 

High  Tension  Power  Transmission.  Hydro-Electric 
Developments,  and  Electrification  of  Industrial 
Plants. 

The  Rookery  Tel.  Harrison  2171  Chicago 

Frederick  Sargent.  A.  D.  Lundy. 

3ARGENT  &  LUNDY 

Engineers 

Jackson  and  Michigan  Blvds., 

Chicago,  Ill. 

gAUM  &  CO.,  F.  G. 

Engineers  and  Constructors 

Complete  Hydro-Electric  Power  Development 
Electric  Power  Transmission  Systems. 
1406-8  Chronicle  Bldg.,  San  Francisco,  Cal. 

DrcALP  C.  Jackson,  C.E. 

W'm.  B.  Jackson,  M.E. 

JACKSON,  D.  C.  &  WM.  B. 

J  Engineers,  Experts 

Members  American  Institute  of  Electrical  En¬ 
gineers,  American  Society  of  Mechanical  En¬ 
gineers,  American  Society  of  Civil  Engineers. 
Chicago  Boston 

5CHOTT,  W.  H. 

Engineer 

Designing,  Consulting,  Constructing 

12s  Monroe  St.  CHICAGO 

gROWN,  NEWTON  H. 

Consulting  Electrical  Engineer 

Wilson  Building,  Dallas,  Texas 

0.  E.  McMeans  Chas.  a.  Tripp 

Am.  Soc.  M.  E.  Amer.  Inst.  E.E. 

M^MEANS  &  TRIPP 

ENGINEERS 

Electric  Light  and  Power  Plants.  Steam 
Heating.  Factory  Buildings  and  Complete 
Equipment.  Examinations.  Reports.  Expert 
Testimony. 

607  State  Life  Bldg.,  Indianapolis. 

QMITH,  KERRY  &  CHACE 

^  Consulting  and  Constructing 
Engineers 

Hydraulic,  Electric,  Railway,  Municipal. 
Toronto  CANADA  Winnipeg 

W.  U.  Code  used ;  Cable  Address  “Smithco.” 
Cecil  B.  Smith.  J.  G.  G.  Kerry.  W.  G.  Chace. 

gYLLESBY  &  CO.,  H.  M. 

(Incorporated) 

ENGINEERS 

Light,  Power  and  Hydraulic  Plants. 
Design,  Construct  and  Owrate  Railways. 

Examinations  and  Reports. 
American  Trust  Bldg.,  Chicago,  Ill. 

Samvel  G.  McMeen.  Kempster  B.  Miller. 

lUCMEEN  &  MILLER 

Telephone  Engineers 

Plans,  Estimates.  Evaluations. Reports.Consultation, 
Supervision.  Solicitors  of  U  S  and  Foreign  Patents 

1454-1458  Monadnock  Block,  Chicago 

787  Market  Street,  San  Francisco 

5TORER,  SIMON  B. 

Consulting  Electrical  Engineer, 
Power  Contracts  and 

Rate  Making 

Railway  &  Power  Transmission  Systems 
University  Block,  Syracuse,  N.  Y. 

CARDOZA.  J.  B.  N. 

CONSULTING  ENGINEER 
ELECTRIC  RAILWAYS,  NORFOLK.  VA. 

lUERSHON,  RALPH  D. 

Consulting  Electrical  and 
Mechanical  Engineer 

Estimates,  Reports.  Plans,  Specifications  and 
Supervision  of  Electric  Lighting  Railway  and  Power 
Plants.  Long  Distance  Power  Transmission. 

New  York  60  Wall  Street 

Montreal  Street  Railway  Chambers 

Percy  H.  Thomas.  ^  ,  N.  J.  Nxall. 

YHOMAS  &  n’eALL 

High  Tension  Transm'wion. 

Special  Investigations.  Design,  Supervision, 
Advice. 

Lightning  Protection. 

New  York:  2  Rector  St.  Boston:  12  Pearl  St. 

Reduction  oi  operating  expensaa  a  apedalty. 

In  touch  with  bankers  underwriting  new  bond  issues 

(^RAVATH,  JAMES  R. 

consulting  Illuminating 
Engineer 

Telephone,  Harrison  2196 

590  Old  Colony  Building,  Chicago 

PEPPER,  JR.,  DAVID 

Engineer  and  (general  Contractor. 
Electric  Roads,  Water  Power  Plants,  General 
Contracts,  Reports  and  Estimates. 

1233  Land  Title  &  Trust  Bldg., 

Philadelphia 

’^AGNER,  HERBERT  A. 

Engineer 

Railway,  Lighting  &  Power  Plants 

60  Wall  Street  New  York  City 

gNTZ,  JUSTUS  B. 

Consulting  Engineer 

West  End  Trust  Building 

32  South  Broad  Street,  Philadelphia 

1 

R.  H.  Pierce.  S.  G.  Neiler. 

H.  A.  Robinson. 

PIERCE,  RICHARDSON 
^  &  NEILER 

Consulting  and  Designing  Engineers 
Manhattan  Building,  Chicago 

1 10  State  Street,  Boston 

'Phone  Grand  1100 

WESTERN  ENGINEERING 
&  CONSTRUCTION  CO. 

(xinsulting  Engineers  and  Contractors 
Electric  Railway,  Lighting, 

Heating  and  Power  Plants. 

506  Merrill  Building  Milwaukee,  Wis^ 

QEORGE,  JAMES  Z. 

.Advisory  Engineer 

Scofield  Building, 

Cleveland 

Electric  Railway,  Lighting  and  Power  Systems 

piLLSBURY,  CHARLES  L. 

Consulting  Engineer 

Electrical  and  Mechanical 

Consulting  Engineer  to  Minnesota 

State  Board  of  Control 

Suite  206,  Metropolitan  Life  Building, 
MINNEAPOLIS.  MINN. 

WHITE  &  CO.,  j.  G.,  Inc. 

Engineers,  Contractors 

London  Correspondents,  J.  G.  White  &  Co.. 

Ltd.,  9  Cloak  Lane,  Cannon  St. 
Canadian  Correspondents,  Canadian  White 
Co.,  Ltd.,  Montreal 

Principal  Philippine  Office,  Manila,  P.  I. 
41-43  Wall  St.,  43-49  Exchange  PI.,  New  York. 
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'^OHLAUER,  ALFRED  A. 

Consulting  Electrical  Engineer 
Light  and  Heat 

500  Fifth  Avenue  New  York 

Telephone:  2033  Brymnt 


>^OUR  card  in  this  space  will 
*  reach  the  men  you  are  trying 
to  do  business  with — a  larger  num¬ 
ber  of  them  than  through  any  other 
publication. 


the  professional 

^  DIRECTORY 

OF  THE 

EJectrical  World 

Introduces  engineers  to  a  larger  clientele 
than  any  other  publication. 


POSITIONS  WANTED 

The  rate  for  "Positions  Wanted"  advertise¬ 
ments  of  forty  words  or  less  is  one  dollar  an 
insertion;  additional  words  two  cents  each, 
payable  tn  advance.  Remittances  and  copy 
should  reach  this  office  not  later  than  Monday, 
12  o'clock  noon,  for  the  nest  succeeding  issue. 

Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street,  New 
York,  or  590  Old  Colony  Building,  Chicago,  as 
advertisers  may  desire. 


pOMMERCIAL  ENGINEER,  with  eiaht  years’ 
^  successful  experience  in  New  York  City 
and  vicinity  as  salesman,  sales  manager  and 
commercial  engineer  in  electric  lighting  and 
railway  field,  will  be  open  for  engagement  about 
Jan.  i;  technical  graduate;  age  28;  best  refer¬ 
ences.  Address  No.  4851,  care  of  Electrical 
World,  New  Yorlt 

rjESIGNER  OF  ELECTRICAL  SUPPLIES.— 
^  A  high-class  specialist  on  (brass  shell)  key 
and  pull  sockets,  lamp  receptacles,  push,  snap 
and  Knife  switches,  with  a  record  of  results 
accomplished,  an  executive  experienced  in  fac¬ 
tory  organisation,  systems  and  detail,  wishes 
employment;  At  references.  Address  No.  5061. 
care  of  Electrical  World,  New  York. 

POSITION  as  assistant  salsa  manager 
wanted. — Technical  graduate,  broad 
executive  correspondence  and  sales  ex¬ 
perience  with  electric  light  and  power  ap¬ 
paratus  of  every  description;  accustomed 
to  handling  large  contracts;  no  objections 
to  travel;  will  go  anywhere;  highest  refer¬ 
ences.  Address  No.  5082,  care  of  Elec¬ 
trical  World,  New  York. 


VOUNG  MAN.  eight  years  with  one  company, 

*  experienced,  lighting  and  power  machinery 
and  managing  help,  wishes  position,  assistant 
superintendent  or  foreman.  Address  No.  5079, 
care  of  Electrical  World,  New  York. 

p'  LECTRICAL  engineer  with  large  company, 
^  ,  technical  graduate,  with  eight  years'  ex¬ 
perience  in  design,  construction,  estimating  and 
specifying  electric  plants,  substations,  transmis¬ 
sion  lines,  switchboards,  wiring,  etc.,  desires 
position  with  electrical  consulting  or  construct¬ 
ing  engineers;  business  and  executive  experi¬ 
ence.  Address  No.  4947,  care  of  Electrical 
World,  New  York. 

QPERATING  ELECTRICIAN,  experienced 
on  inside  and  outside  wiring,  the  in¬ 
stallation,  operation  and  repairing  of  genera¬ 
tors,  motors,  transformers  and  arc  machinepr 
and  lights;  familiar  with  meter  testing,  repair¬ 
ing  and  general  isolated  plant  operation  and 
supervision,  desires  position  of  responsibility 
and  action.  Address  No.  5105,  care  of  Elec¬ 
trical  World,  New  York. 

POSITION  WANTED  by  electrician,  age  43, 

*  with  20  years’  experience  in  all  around 
work,  wiring,  installing  plants,  motors,  dyna¬ 
mos,  traveling  cranes,  telephones;  calculate 
for  any  wiring;  ready  to  go  anywhere.  Ad¬ 
dress  No.  5108,  care  of  Electrical  World,  New 
York. 

Yjr/ANTEI' — Position  by  first-class  high  tension 
”  switchboard  operator;  have  had  3  years’ 
experience  in  large  hydro-electric  power  plant; 
also  3  years  in  7,000-hp  rotary  converter 
sub-station  which  contained  an  8,000  ampere 
hour  storage  battery;  can  give  satisfaction.  Ad¬ 
dress  SI  09,  care  of  Electrical  World,  New 
York. 


P  LECTRICAL  ENGINEER,  experienced  in 
the  electrical  and  mechanicid  design  of 
alternating-current  generators  and  motors,  com¬ 
petent  in  shop  practice,  technical  graduate; 
correspondence  solicited.  Address  No.  5107, 
care  of  Electrical  World,  New  York. 

POSITION  WANTED  as  superintendent  or 
^  electrical  engineer  of  a  lighting  or  railway 
company;  12  ^ars’  practical  experience  and 
thoroughly  unaerstanos  the  work;  if  yqu  are 
in  need  of  a  good  man  let  me  hear  from  you; 
good  reference.  Address  No.  5110,  care  of 
Electrical  World,  New  York. 

(CONSULTING  or  contracting  engineer — 
Young  man,  27,  technical  graduate  of  large 
university,  electrical  and  mechanical  engineer; 
finished  ^prenticeship  course  of  Westinghouse 
Electric  (Jompany;  4  years’  experience  in  shop 
work  erecting,  testing,  designing,  draughting, 
estimating,  superintendence  and  correspondence, 
wishes  position  with  some  engineering  concern 
or  single  engineer;  moderate  salary  for  start; 
energetic  and  conscientious.  Address  No.  51  ii, 
care  of  Electrical  World,  New  York. 

TUNGSTEN  LAMF 

Man  desires  to  correspond  with  some  reliable 
party  or  concern  already  making  or  desiring  to 
make  tungsten  lamps  in  view  of  securing  a 
permanent  position  as  superintendent.  Address 
No.  5103,  care  of  Electrical  World,  New  York. 

VY/ ANTED. — A  position  by  an  electrical  engi- 
”  neer,  Cornell  M.  E.,  ’07;  with  General 


World,  New  York. 


(.Continued  on  page  78.) 


78 


ELECTRICAL  WORLD 


POSITIONS  WANTED 

(Continued  from  page  77.) 

ELECTRICAL — Graduate  college,  high  stand- 
ing,  desires  subordinate  position;  advance¬ 
ment  as  merited;  registered  electrician  with  in¬ 
surance  exchange;  can  wire,  test,  compute, 
draft;  age  aa;  now  in  power  transformer  test¬ 
ing  department  of  prominent  manufacturing 
company;  can  go  anywhere  on  short  notice; 
references.  Address  No.  5086,  care  of  Electri¬ 
cal  World,  New  York. 

UfANTED — Position  as  manager  or  gen- 
**  eral  superintendent  of  lighting  or 
combined  lighting  and  railway  company. 
Graduate  of  Mass.  Inst,  of  Technology. 
Have  had  considerable  experience  in  re¬ 
organization  and  operation  of  lighting 
companies  and  as  electrical  engineer  for 
large  Interurban  railway  system.  Can 
handle  forces  effectively.  Experienced  In 
power-plant  economics.  Address  Box  No. 
5104,  care  of  Electrical  World,  N.  Y. 

VT/ ANTED. — Position  as  manager  of  electric 
^  plant  in  Western  State  by  party  thor¬ 
oughly  experienced  in  the  installation  and  op¬ 
eration  of  both  light  and  water  plants;  familiar 
with  office  work,  wiring,  estimating  and  the 
general  operation  of  plants;  am  at  present  em¬ 
ployed,  but  can  change  on  reasonably  short 
notice;  15  years’  experience,  6  years  in  present 
position;  strictly  sober  and  steady;  can  fur¬ 
nish  very  best  of  references  from  both  present 
and  former  employers.  Address  No.  5094.  care 
of  Electrical  World,  590  Old  Colony  HIdg., 
Chicago,  Ill. 


POSITION  WANTED. — Electrical  engineer 
*  desires  change  of  position;  technical  gradu- 
ate;  5  years’  experience  in  steam  and  electrical 
engineering  and  hot  water  heating^  has  worked 
as  motorraan,  fireman,  engineer  in  charge  of 
lighting  and  power  plant  and  as  a  consulting 
engineer;  references;  must  give  present  em¬ 
ployers  jo  days’  notice.  Address  No.  5095, 
care  of  Electrical  World,  New  York. 


Young  man  (25),  7  years’  experience  in 
electrical  construction  work,  at  present 
managing  an  electrical  contracting  business, 
desires  position  as  traveling  salesman  with  an 
electrical  supply  or  fixture  nouse.  Address  R. 
L.,  No.  5098,  care  of  Electrical  World,  New 
York. 


VU ANTED — Position  with  opportunities  by  a 
”  young  man  with  an  engineering  concern 
or  as_  designer:  tMhnical  education,  7  years’ 
experience  mechanical  and  electrical  designing 
and  engineering  work;  chief  draftsman  over  a 
years;  inventive  ability;  good  references;  em¬ 
ployed  at  present.  Address  No.  5093,  care  of 
tiectrical  World,  New  York. 


pOWER  ENGINEER. — ;Experienced  in  busi- 
*  _  ness  getting  for  large  company,  desires  po- 
I  sition  as  power  solicitor  or  general _ agent;  good 
j  education,  practical  electrical  experience,  adver- 
i  Using  and  business  ability;  Eastern  territory 
I  preferred;  married:  reference  from  present 
company.  Address  No.  5113,  care  of  Electrical 
^  World,  New  York. 

I  _ _ _ _ 

HELP  WANTED 


The  rate  for  “Help  Wanted"  advertisements 
of  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words  three  cents 
each,  payable  «»  advance.  Remittances  and 
copy  should  reach  this  office  not  later  than 
Monday,  12  o’clock  noon,  for  the  next  succeed¬ 
ing  issue. 

Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street,  New 
York,  or  590  Old  Colony  Building,  Chicago,  as 
advertisers  may  desire. 

(In  replying  to  a  “Want”  advertisement 
original  letters  of  recommendation  should  NOT 
be  forwarded.) 

VT/ANTED. — Manufacturers’  agents  and  sales- 
”  men  on  commission  by  manufacturers  of  a 
high-grade  incandescent  electric  lamp.  Address 
No.  3320,  care  of  Electrical  World,  New  York. 

A  PPLICATIONS  (with  10  printed  or  type- 
^  _  written  copies  of  testimonials)  for  the 
(Thair  of  Electrical  Engineering  in  the  Univer¬ 
sity  of  Manitoba  (Winnipeg,  Manitoba,  Canada) 
will  be  received  by  the  undersigned  up  to  Feb¬ 
ruary  15th,  1909.  Information:  Salary,  $2,500 
per  annum.  Engagement  to  date  from  about 
June  1st,  1909;  teaching  to  begin  October  ist, 
1909.  Pennission  given  to  engage  in  such  pri¬ 
vate  practice  of  profession  as  will  not  interfere 
with  University  duties.  (University  session, 
October  ist  to  May  ist.)  D.  M.  DUNCAN, 
Registrar. 


C  ALESMEN  wanted  for  handling  At  line  of 
electrical  supplies;  must  be  experienced, 
fully  competent  and  possess  executive  ability; 
give  age,  experience  and  details  as  to  salary 
expected,  etc.  Address  P.  O.  Box  653,  New 
York  City. 

MUANTED. — A  thoroughly  competent'  electri- 
”  cian  by  a  modern  electric  Ihsht  and  power 
plant,  1000  kw  capacity,  in  ^uthern  city; 
want  a  thorough  ana  practical  worker,  familiar 
with  every  detail  of  line  construction  and  in¬ 
side  and  outside  wiring;  must  be  able  and 
willing  to  supervise,  also  do  work  and  able  to 
take  care  of  transformers,  meters,  motors  and 
arc  lamps  and  see  that  customers’  service  and 
all  lines  and  properties  of  the  company  outside 
of  power  house  are  kept  in  first-class  condi¬ 
tion;  must  be  reliable  and  of  good  character 
and  habits;  good_  opportunity  for  advancement 
for  right  man;  give  experience  and  references. 
Address  No.  5075,  care  of  Electrical  World, 
New  York. 

VUANTED. — Practical  electrician  for  assistant 
"  _  superintendent  at  water  power  generating 
station  in  Idaho,  generating  at  500  v.  and  step¬ 
ping  up  to  22,000  and  44,000  v. ;  must  be  sober 
ana  well  recommended;  salary  $150  per  montii. 
Address  “T.,”  No.  5066,  care  of  Electrical 
World,  New  York. 

VUANTED. — Young  man,  with  technical  edu- 
"  cation  and  experience,  to  act  as  solicitor 
for  electric  power.  Address  No.  5067,  care  of 
Electrical  World,  New  York. 

^  - - 

ANTED — First-class  manager  for  new  busi- 


age,  experience,  reterences,  present  employ¬ 
ment,  salary  expected  in  first  letter  Address 
No.  S099,  care  of  Electrical  World,  New  York. 

ANTED — Supply  salesman'  f6r  Stste  of 
Pennsylvania;  one  well  acquainted  and 
aggressive.  Address  No.  5100,  care  of  Electri¬ 
cal  World,  New  York. 

VUANTED. — Experienced  draftsman  or  de- 
signer,  one  with  experience  in  railway 
motors  preferred,  by  large  concern  in  Middle 
West.  Address  No.  5089,  care  of  Electrical 
World,  New  York. 

(Continued  on  page  79.) 


H.P.  Speed. 

1  5  Harriett,  M.  P....1050 

1  5  Westg., crane  motor  900 

'I  5  Eck,  M.  P . 1250 

1  5  Bullock,  enclosed. .  1 150 

1  5  Crocker  -  Wheeler, 

M.  P . iiao 

I  6  Lundell  . 1125 

1  6)4  Crocker  -  Wheeler, 

M.  P.  . . 132s 

I  7)4  Wagner,  M.  P....14S0 
I  7)4  Bullock,  enclosed...  1650 
1  7)4  Paragon,  M.  P....1500 

I  7)4  Roth,  M.  P . laoo 

1  7)4  C.  &  C.,  multipolar.  885 

I  7)4  Westinghouse,  M.  P.13S0 
I  10  Westinghouse,crkne  750 

I  10  Crocker- Wheeler  ...1200 

I  10  Paragon,' M.  P....1150 

1  10  Ft  Wayne,  M.  P..15S0 

I  10  Northern,  M.  P...1400 

1  10  West  Elec.,  M.  P.1125 

3  10  Gen.  Elec.,  M.  P..1500 

2  10  Holtzer  -  Cabot, 

M.  P . 1275 

1  10  Gen.  Elec..  M.  P..  800 

2  lu  Westinghouse,  M.P.1250 

2  12  Amer.  Eng.  Co., 

M.  P . 1200 

1  12  Ft.  Wayne,  M.  P.1450 

115  C.  &  C,  type  M ...  1 1 70 

2  15  Commercial,  M.  .P.1200 

1  15  Paragon,  M.  P.;..i200 

3  15  Gen.  El^,  M.  P..1200 

I  IS  Ft.  Wayne,  M.  F.,  900 

I  15  Gibbs,  M.  P......  72s 

I  20  Willey,  BL  P.....1200 

I  20  Roth,  M..  P. . .  .^ .  .1200 

I  20  Commeretal,  M. jP.iooo 

I  20  Spra^e  Lundell, 

M.  P . L..1080 

I  20  Crocker  -  Wheeler, 

M.  P . . .'.  1150 

I  20  Westinghouse,  M.P.  1 040 

I  20  Lundell,  M.  P.;. ..  725 

I  20  Northern,  M.  P., 

comp,  elevator .  400 

10  30  Walker,  back 

geared,  for  hoist- 

in;^,  etc . 4ts  too 

I  30  Triumph,  M.  P..  -  830 


electric  CO 


1  Barrett  . iioo 

I  Roth,  M.  P . 112$ 

1  Peerless,  M.  P....  920 

1  )i  Western  Electric . .  1 300 

i)a  Commercial,  round,  laoo 
1)4  Western  Electric..  780 
i)a  Western  Electric...  350  ] 

1)4  Northern,  M.  P....i8so 

1)4  Peerless.  M.  P . 1530  ' 

1)4  G.  E.,  type  C  E.  800 

1) 4  Browning  . . 975 

2  West  Elec.,  series, 

crane  .  90° 

2  Cincinnati  . . 1150 

2  Hdltcer  •  Cabot 

M.  P . . . 1200 

a  Roth,  M.  P.,  new.. 1 500 

2  Northern,  M.  P., 

vertical  ....  •  -  S5o 

2) 4  Western  Eleemi. .  ..1250 

3  Northern,  M.  Tx-..  1700 
3  Western  Eleetipo. .  .1690 

3  Storey,  Bnifing 

Motor . .2000 

3) 4  Triumph,  M.  P., 

end . 1200 

4  Miehle,  M.  P., 

comp.  .; .  800  ; 

4  Kortbern,  M.  P...  800  • 

4  Gen.  Elec.,  M.  P..  37s  J' 

5  Siemens  &  Halske.  13600  •' 

5  Gibbs,  M.  P . 1400  f| 

5  Hobart  M.  P . loonfr''^^  i; 

5  Westinghouse,  crane  1  1 

motor  . 1200,  I  I 

S  Fairbanks  -  Morse,  t  1 

M.  P . 1200  I  1 

5  W'estem  Electric...  900  i  1 

5  Ft  Wayne,  M.  P., 

new  . 1000  I  I 

S  Westinghouse.  M.P.  1 1 00  i  2< 

5  Robbins  &  Myers,  i  a 

M.  P . 92s  2  a 

5  Roth,  M.  P . 630  a  2 

5  West.  Elec.,  M.  P.iis©  1  a 

7)4  Aaron,  M.  P . 1200  i  2 

6  Northern,  M.  P...  730 

7)4  Western  Electric. ..  1550  1  a 


H.P.  Speed. 

I  7)4  Gen.  Elec.,  M.  P..1440 
«  7)4  Westinghouse,  M.P.1300 

I  7)4  Card,  M.  P .  775 

I  8  Northern,  M.  P...  530 

1  9  Ft.  Wayne,  M.  P..  850 

2  10  Jenney  . 1550 

I  10  Storey,  crane, 

motor  . v,6oo 

I  10  Sprague  -  Lundell, 

end . 1350 

I  10  Triumph,  M.  P...1100 

I  10  Robbins  Myers, 

M.  P.  . . 1030 

I  10  Reliance,.  M..  P. . . .  750 

I  10  West.Elbeljtid.  P.  7501 


500'Volt  Motors 

H.P.  Speed. 

2  I  Gen.  Elec.,  C.  A..  1300 
I  1  Watson,  M.  P....1000 

I  i)4  Bullock  . 1200 

I  I  )4  Holtzer-Cabot  ....  1 300 
I  1)4  Crocker-Wheeler  ..1550 

1  i)4  Ft.  Wayne.  AI.  P.iooo 

2  2  Watson,  M.  P....1900 
I  2  Holtzer-Cabot  ....1600 

I  2  Browning  . 1150 

31-2  Holtzer  -  Cabot, 

M.  P.  .  ..  ,  . . 122$ 

1  2  West.  Elec.,  M.  P.147S 
■  1  a  Wagner,  type  M..1100 

2  11)4  Holtzer-Cabot  ....1450 

1  2)4  Lundell  . 1200 

I.  3  Ft  Wayne,  M.  P.2200 
4,. 3  Gen.  Elec.,  C.  E..1800 

i';3  Barriett  . 1250 

I  3  Gen.  Elec.,  I  .B..1800 
1  3  Excelsior,  M.  P . . 950 

1  3  Ft.  Wayne,  M.  P.._iiso 
I  3  Westinghouse,  M.P.iyoo 
I  3)4  Roth  . 1700 

1  3)4  Browning  . 1945 

2  3)4  Bullock,  enclosed.  .1950 

1  4  Barriett  . 1700 

I  4  Crocker  -  Wheeler, 

M.  P . 137s 

1  4)4  Aaron,  M.  P . 1100 

1  5  Holtzer-Cabot  ....1650 

2  5  Bullock,  enclosed. .  1750 
I  5  Crocker  -  Wheeler, 

elevator  . *375 


HELP  WANTED 

(Continued  from  page  78.) 

ANTED.— Solicitor  for  light  and  power  on 
”  30  days’  trial  to  prove  ability.  THE 

WASHINGTON  ELECT.  LIGHT  &  POWER 
CO.,  Washington,  Pa. 

VHANTED. — Experienced  man  with  capital 
”  capable  of  managing  up-to-date  heat,  li^ht 
and  fueU  company  can  learn  of  good  opening 
in  a  city  of  40,000;  well  worth  investigation. 
Address  PROSPERITY,  Box  363,  Blooming¬ 
ton,  Ill. 

Y[/ ANTED. — First-class  power  solicitor;  must 
”  be  up  to  date,  energetic  and  aggressive; 
in  answering  give  experience  and  salary  ex¬ 
pected.  Address  G.,  No.  5112,  care  of  Electri¬ 
cal  World,  New  York. 

Y^ANTED.— A  companjr  operating  both  gas 
”  and  electric  properties  in  a  town  of  15,- 
000,  situated  in  the  Northwest,  desires  compe¬ 
tent  man  to  take  charge  of  their  commercial 
department.  Address  No.  5096,  care  of  Elec¬ 
trical  World,  New  York. 

Y^ ANTED. — Experienced  lighting  solicitor  by 
”  a  progressive  central  station  in  the  Middle 
West;  salary  to  begin  $75  per  month  with 
chances  for  advancement;  write  giving  full  ex¬ 
perience.  Address  No.  5091,  care  of  Electrical 
World,  New  York. 

INSPECTION  ENGINEER  wanted  to  take 
1  charge  of  men  in  inspection  and  testing  of 
the  product  of  the  shop  of  a  direct-current 
dynamo  and  motor  factory;  must  be  well  edu¬ 
cated,'  experienced  and  capable  of  instructing. 
Address  “T.,”  No.  5097,  care  of  Electrical 
World,  New  York. 


Y^AXTED. — Experienced  draftsman  for  trans- 
^  former  department  of  large  firm  in  Mid¬ 
dle  West.  Address  No.  5090,  care  of  Electrical 
World,  New  York. 

WO  minor  places  in  the  editorial  depart- 
*  ment  of  the  McGraw  Publishing  Company 
will  be  filled  about  July  i,  1909,  and  applica¬ 
tions  for  them  will  oe  received  now;  gradua¬ 
tion  from  a  technical  school  of  high  grade  and 
facility  in  writing  good  English  are  essential 
qualifications  for  appointment  to  them;  per¬ 
sonal  interviews  cannot  be  granted,  but  fur¬ 
ther  information  will  be  mailed  on  application 
to  JOHN  M.  GOODELL,  239  West  39th  St., 
New  York. 

MISCELLANEOUS 

The  rate  for  "Miscellaneous"  advertisements 
of  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words  three  cents 
each;  payable  in  advance.  Remittances  and 
copy  should  reach  this  office  not  later  than 
Monday,  12  o’clock  noon,  for  the  next  suc¬ 
ceeding  issue. 

Replies  may  be  sent  in  care  of  Electrical 
K'orld,  239  West  Thirty-nith  Street,  New 
York,  or  590  Old  Colony  Building,  Chicago,  as 
advertisers  may  desire. 

^FFICE  ROOMS,  Hudson  Terminal  Build- 
ing.  New  York,  50  Church  Street,  corner 
Fulton;  three  private  offices  to  sublet,  fur¬ 
nished,  and  including  telephone  and  stenogra¬ 
pher  services;  one  room,  ^30;  two  rooms,  $50 
per  month  each;  an  exceptionu  opfM/taBitv  to 
secure  a  small  office  in  the  mart  toodgm,  larg¬ 
est'  and  best  located  office  buildlM .  in  New 
York,  center  for  machinery  trade;  Room  i88x. 
Address  No.  5114,  care  of  Electrical  World, 
New  York. 


Y[/ ANTED  to  lease  by  a  successful  manager, 
^  a  central  station  plant  in  a  good  town  oil 
3,000  to  10,000  population  located  in  the  Mid¬ 
dle  West;  will  lease  for  a  long  term  or  manage 
same  on  salary.  Address  No.  5106,  care  of 
Electrical  World,  590  Old  Colony  Bldg.,  Chi¬ 
cago,  Ill. 

P*  OR  SALE — Controlling  interest  in  an  elec- 
*  trie  light  and  water  works  plant,  togethel* 
with  franchises  and  contracts  to  furnish  ligbjt 
to  an  adjoining  town;  population  served  12,00a. 
Address  No.  5102,  care  of  Electrical  World, 
New  York. 

_ _ L 

PROPOSALS  i 


APPLICATION  FOR  BIDS  TO  LIGHT  THl? 

CITY  OF  OLNEY. 

Sealed  bids  will  be  received  up  to  noofi 
Tuesday,  January  12,  ipop,  for  furnishing  the 
city  of  Olney,  Illinois,  with  fourteen  or  more 
arc  lights  of  2,000  candle  power  each  and  114 
or  more  incandescents,  40-candle  power  eaclv 
for  a  period  of  ten  years.  Also  for  supplying 
commercial  and  resident  lighting  for  the  in¬ 
habitants  of  the  city. 

The  bidder  whose  bid  is  accepted  to  receive 
a  ten-year  franchise. 

Successful  bidder  to  furnish  a  good  and 
sufficient  bond  in  the  sum  of  $5,000  for  the 
faithful  compliance  with  the  terms  of  the  coni- 
tract  within  ’nine  months  from  the  time  tht 
contract  is  let. 

The  city  reserves  the  right  to  reject  aqy  and 
all  bids. 

Bids  to  be  mailed  to  ; 

PHIL  K.  WILSON,  Mayor,  or 
N.  L.  CROUT.  or 
S.  C,  WILSON,  Olney,  Ill., 

.  Fire  and  Light  Committee. 


ESTABLISHED  1893  (INCORPORATED) 

Alternating  and  Direct  Current  Generators  and  Motors. 

Electrical  Apparatus  of  All  Kinds  in  Stock. 


WEST  STREET  BLDG.,  SO  WEST  STREET.  NEW  YORK 

FOR  SALE— ELECTRICAL  APPARATUS 
piroot  Current  Generetors — Betted,  1K)-125  Volts 

K1368  2-100  K.  W.  General  Electric,  560  RPM. 

K1359  I -8s  K.  W.  General  Electric,  720  RPM. 

A741  1-75  K-  W.  Bernard,  590  RPM. 

A78S  1-75  K.  W.  Eddy,  600  RPM.  . 

K2489  1-75  K.  W.  General  Electric,  810  RPM. 

A300  i-6s  K.W.  General  Electric,  875  RPM. 

A309  1-60  K.  W.  Edison,  700  RpM. 

A742  1-60  K.  W.  Edison,  825  RPM. 

K1343  2-55  K.  W.  General  Electric,  625  RPM. 

K2430  3-50  K.  W.  General  Electric,  600  RPM. 

K2431  I -45  K.  W.  General  Electric.  975  RPM. 


1-45  K.  W.  Edison,  1000 


TELEPHONE,  CORTLANDT  4108 

K1333  2-45  K-  W.  General  Electric,  975  RPM. 

K1330  1-40  K.  W.  Crocker-Wheeler,  1050  RPM. 

K2244  1-40  K.  W.  Eddy,  800  RPM. 

A74S  1-37/4  K.  W.  Continental,  950  RPM. 

K1326  1-34  K.  W.  General  Electric,  1050  RPM. 

K1323  1-30  K.  W.  General  Electric,  1050  RPM. 

Ki3ai  1-30  K.  W.  General  Electric,  1000  RPM. 

K1308  2-25  K.  W.  Edison,  1300  RPM. 

K1306  2-22^  K.  W.  Westinghouse,  950  RPM. 

K2339  1-17I4  K.  W.  Crocker-Wheeler,  1300  RPM. 

K1297  1-15  K.  W.  Westinghouse,  600  RPM. 

A747  1-15  K.  W.  Lundell,  500  RpM. 

Ki2^  1-1254  K.  W.  General  Electric,  1350  RPM. 


WRITE  US  FOR  COMPLETE  CATALOGUE 


SPARKING 

reduces  the  working  capacity  of  a  motor  or  dynamo,  wean  out  the 
commutator,  wastes  power  and  may  cause  a  fire.  All  of  this 
may  be  avoided  if  you  use 


The  only  article  that  will  prevent  sparking.  Will  keep  the  commutator 
in  good  condition  and  prevent  cutting.  Abwlutely 
will  not  gum  the  brushes. 

It  will  put  that  high  gloss  oa  the  commutator  you  have  so  loag  sought  after 


Send  for  Stick 

For  Sale  by  All 
Supply  Houses  or 


50c.  PER  STICK  $5.00  PER  DOZ. 

K.  MCLENNAN  A  CO. 

Manufacturers 


Room  411 — 130  Dearborn  St.,  CHICAGO 


'Y’qII  E/inolO'V  a  good  man  for  any  department  of  electricity  or 

*  ^  are  you  a  good  man  temporarily  out  of  a 

position?  If  so,  try  a  classified  advertisement  in  the  ELECTRICAL  WORLD.  t 

For  rates  see  top  of  “want”  column  in  this  issue.  Copy  wanted  Monday  J  ^V^Orlcl 

morning  or  earliet .  ^  YORK 
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gylvauot 


has  been  solved  most  efficiently  by  means  of  the  low  pressure  steam  turbine. 

The  Direct-Current  Turbo-Generator  installation  here  illustrated  and 
manufactured  by  the  Western  Electric  Company,  was  the  first  equipment  in 
this  country  to  operate  successfully  on  exhaust  steam. 


This  set  operates  from  the  exhaust  steam  of  the  Blooming  engines  in  a  steel 
mill  and  made  it  possible  to  eliminate  entirely  the  generating  equipment  which 
formerly  was  operated  with  live  steam. 

Send  for  Information  and  Bulletin  No,  265 


EASTERN 

N«w  York 

Pkiladolphia 

Boston 

Pittsburg 

Atlanta 


CENTRAL 

Chicago 

Indianapolis 

Cincinnati 

Minneapolis 


Write  O  r  Nearest  House 


WESTERN 

Saint  Louis 
Kansas  City 
Denrer 

Dallas 

Omaha 


PAaric 

San  Francisco 
Los  Angolas 
Saattla 

.'*a!l  Lake  City 


Northern  Electric  and  Manufacturing  Co.,  Ltd.,  Montreal  and  Winnipeg 


INTER -COMMUNICATING 

TELEPHONES 


MBnufmfturini^  Company,  Si.  Louis, Mo. 


Producers  of  the 

Commercially  Successful 
Single-Phase  Motor 

Pioneers  in 

Power  and  Lighting 
Transformers 

Manufacturers  of  the 

Most  Comprehensive  Line 
of  Instruments  Offered 
To-day 

Correspondence  invited.  Address  the  nearest  office 


UKAL  WATiON  DB>K  TBLKPHONE 

ADMITTltDLY  the  moat  ^^et-at-aWe"  desk 
telephone  made.  Consists  of  two  pieces,  NOT 
THREE  —  eatremely  easy  to  install eco¬ 
nomical  to  maintain,  and  reliable,  because  properly 
designed  and  made  like  ah  Stromberg>drl80(i  ” 
QUAUTY  APPARATUS. 

ft  W«  waaVtoJWMMLOn  for  an  Office  or 

Factory  SyateniTlor  lb.  20  or'^ft  i*iitfoftl  ''t>sreteeMrta»re«rUl 
tell  yoa  more  aboat  the  tnathod 

booklets  Nos.  Itf  and  166 

TMs  ^s  jnmeMm0  worth  yoitr  tmvesHgatkm  TOUA  Y 


Atlanta,  Ga.,  Empire  BIdg._  New  York,  N.  Y.,  50  Church 
Boston,  Mass.,  no  State  St.  St. 

Chicago,  III.,  Marouette  Bldg.  Philadelphia,  Pa.,  Real  Estate 
Cincinnati,  Ohio,  First  Na-  Trust  Bldg. 

tional  Bank  Bldg.  Pittsburg,  Pa.,  Farmers’  Bank 

Cleveland.  Ohio,  New  Eng-  Bldg. 

land  Bldg.  Portland,  Ore.,  McKay  Bldg. 

Denver,  Colo.,  1621  i^h  St.  St.  Louis,  Mo.,  6400  Ply- 
Kansas  City,  Mo.,  Dwight  mouth  Ave. 

Bldg.  San  Francisco,  Cal.,  Balboa 

Los  Angeles,  Cal.,  326  S.  Bldg. 

Los  Angeles  St.  Seattle,  Wash.,  Pacific  Block. 

Minneapolis,  Minn.,  Security  Sioux  City,  la.,  515-517  5tb 
Bank  Bldg.  St. 

Montreal,  Canada,  Bell  Telephone  Bldg. 


When  We  Have 
Visitors  From 
Abroad 


butt-joint,  core- type 
yi'*  transformers 


It  is  curious  to  note  that  our  type  is  setting  the 
fashion  in  transformer  design.  In  this  case  we 
were  about  four  years  ahead  of  the  mat  ket. 
Cl  oc  ker -W h eeler  Company  Ami»ere,  N.  I. 


we  find  that  they  are  greatly 
interested  in  our  catalog  file. 

We  are  frequently  told  by 
foreign  engineers  that  the  as¬ 
sistance  afforded  them  in  this 
manner  is  of  the  greatest  value. 
We  probably  have  one  of  your 
catalogs,  but  be  sure*  to  send 
us  new  editions  as  thej^  appear 
so  that  visitors  may  learn  of 
your  products. 


Sanitary  ** 
Pumps 


Include  a  full  line  of  Double-Acting 
Duplex,  5  to  60  gallons  per  minute 
against  380  ft.  bead. 

ROTAEY  PUMPS 

100  to  2,600  gallons  per  hour. 

DEEP  WELL  WORKING  HEADS 

Cut  shows  8  in.  Stroke  Machine. 

'  WATER  LIFTS 

The  Sanitary  Pamp  Co. 
Dayton,  Ohio 


ELECTRICAL  WORLD 
239  Wi'  39th  Street 
New  York 
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More  Work— and  Better  Work 

it  always  the  result  when  the 

INTER-POLE  MOTOR 

is  installed  for  the  direct  driving  of  machine 
tools.  It  is  unequalled,  also,  for  every  other 
tort  of  drive  requiring  from  ^  to  1 30  H.  P.  - 
Its  speed  at  any  controller  position  is 
constant,  irrespective  of  load.  Its  commuta¬ 
tion  is  sparkless,  regardless  of  load  and  speed. 
Horizontal  and  vertical  types — speed  ratios 
up  to  6  to  1.  For  direct  current  of  110, 

2m  or  550  volts. 

Omr  Ntw  BuUttins  gw»  compltU  details,  Vfill  you  have  themf 

Eleetro-Dynainic  Co.,  BayoBiie,N.j. 


Philadelpblm  Pa. 
Arcade  Building 


Chicago,  ni. 
Monadnock  Block 


Pittsburg^  Pa. 
300  Ninth  Street 


Nothing  better  for  this  service  than  a  self¬ 
starting  Single-Phase  Century  Motor.  No 
starting  devices  other  than  a  plain  switch  are 
needed. 

Century  Single-Phase  Motors  are  always  popu¬ 
lar  on  account  of  their  great  reliability  and 
universal  adaptability. 

CENTURY  ELECTRIC  CO. 


loth  and  Olive  Streets 


St.  Lonis,  Mo. 


**  IDEAL.**  Single-Phase  Motors 

Daihnra  f«D  toequa  at  momeat  of  itartitig.  Tha  cloatag  of  a  awh^  all 

tkat  la  aMoaaaarr. 


efficiency 


Bulletin 


The  Ideal  Electric  &  Mfg.  Co.,  Mansfield,  Ohio 


Northern  Standard  Motors  Ofton  Moot 
Spoolal  Roqulromontt 

We  are  often  called  upon  to  supply  motors  to  meet 
special  requirements — too  special  for  other  makes.  Very 
often  our  standard  machines  will  answer,  but  if  they 
won’t  our  wide  experience  in  building  special  equipments 
will  enable  us  to  build  you  special  machines  quicker 
and  better  than  the  other  fellow. 

Ask  for  Bulletin  No.  507  and  tell  us  your  needs. 

northern  electrical  MFO.  CO.  . , 

m  I  1^  ttaaearl  aai  tmW  Ctactiteal  ■ackiaaii  ‘  Jk\\ 
f  '  r  1  MAIIIOi,  «».  i  IT  M  II 1 

il  l  II S  BUTIKT  OmCES:  Hoaaeaock  Hack,  Ckkaga;  Wate.l  I  ||j| 
J|  lUc.,  MIKraakia;  Uad  THIa  lUg.,  nilaMikla:  mL 

IMt..  Im  FftKlwe;  21  liaadaaj,  Raw  Tort:  S16  EadI- 
calt  IMi..  a.  FM  IMg..  ^akoir  tcanoM  IMg..  CleralMc  Ckaorfaal  IMt., 
n.  Laefa;  Eiapiit  Bldg.,  Attaata.  6a.  3  98S 


Your  Subscription 

to  the  ELECTRICAL  WORLD  will 
prove  a  good  investment.  It  costs  less 
than  one  cent  a  day. 


Ike  Elml-rarfccr  ClecMc  Co. 
of  America. 

aCVaAND,0IM.U.S.A. 


Wk  ARE  BUILDING  A  HIGH  DUTY,  EFFICIENT,  STOCKY  LINE 
OF  HOISTING  MOTORS.  FROM  25  TO  200  H.  P.,  CAPABLE  OF 
VERY  HEAVY  OVER  LOAO.S  WITHOUT  DANGER  OR  SPARKING 


GENERATORS- 

Engine  Type  and 
Belted  Type 

Alternating  and 
Direct  Cnrrent 


BURKE  ELECTRIC  COMPANY 

Main  Olflce  and  Works  -  -  -  ERIE,  PA. 

NEW  YORK:  26  Cortlandt  Street 
PITTSBURG:  Park  Bldg. 

PHILADELPHIA:  West  End  Trust  Bldg. 

KANSAS  CITY:  W.  T.  Osborn  &  Co. 

CLEVELAND:  Adams  &  Downs,  New  England  Bldg. 
CHICAGO:  Taussig  &  Babcock,  Marquette  Bldg. 
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The  framers 
important 

For  instance,  take 
the  field  frame  of  .a 

Watson  Motor 


Nothing  is  used  but  a  special  grade  of  dynarno 
steel  of  high  magnetic  permeability.  Rigid 
inspection  insures  perfect  castings.  Then  the 
pole  pieces,  laminations  punched  out  of  low 
carbon  electrical  steel  with  one  blow  of  the  die, 
insuring  a  uniformity  that  helps  Watson  Motors 
run  so  close  to  tested  speeds.  The  design  gives 
confect  distribution  of  magnetic  flux  that  elim¬ 
inates  sensitiveness  and  secures  a  wide  neutral, 
thus  making  the  machine  sparkless  and  efficient 
through'a  wide  variation  of  loads  and  speeds. 
Look  into  it.  See  bulletin  No.  60. 

The  Mechanical  Appliance  Co. 

Milwaukee,  Wis. 

DESIGNEES  AND  MANUFAaUEERS  OF 
BELIABLE  MOTOBS 


Direct  Current 

Constant  and  Variable  Speed 


Alternating  Current 

Single  Phase  Polyphase 


Specify  Our  Motors 

Insist  On  Getting  Them 


The  life  of 
the  insulation 
Is  the  life 
of  the  motor 


Motors  that  heat  up,  char  the 
insulation^— that  shortens  their 
life. 

C  &  C  MOTORS 

are  the  coolest  running  motors 
on  the  market.  They  make 
your  motor  investment  go  far¬ 
thest.  See  Bulletin  156W. 


Works  and  General  Offices,  Garwood,  N.  J. 

New  York;  Philadelphia: 

149  Broadway  West  End  Trust  Bldg. 

Boston; 

Mr.  H.  A.  Howard,  115  Purchase  Street 

3  Agencies  in  All  the  Principal  Cities 


•  EMERSON  SMALL  MOTORS 

1-40  to  1-2  h.p.  single  phase;  1-20  to  2  h.p.  direct 
current  Multiphase  motors  up  to  1  h.p. 

A  hundred  different  types  regularly  m  stock.  We  make 
motors  for  every  service.  Special  types  developed. 
Motors  for  sewing  machines,  washing  machines,  motor- 
driven  forge  blowers,  exhausters,  motor  lathes.  Write 
for  Bulletins.  Prices  to  the  Trade  only. 

THE  EMERSON  ELECTRIC  MFG.  CO. 

Eastern  Office:  SO  Church  St.,  N.  Y.  City.  SI'.  LOUIS,  MO. 


BELL  ELECTRIC  MOTOR  CO. 

in  UbcHy  St.,  N.  Y.  GARWOOD,  N.  J« 

Mmmnlactmrnrn  •! 

Stagle-fbase  Sclf-Starttng  Moton 
Two  ani  Tbree  Pbase  lididion  Molon 


s  o  >  s 
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MULTI-SPEED 
ELECTRIC  MOTORS 

are  of  the  MULTI-POLAR  fonn,  from  5  H.  P.  up. 
ESTABLISHED  187S. 


W«  call  them  MULTI-SPEED  becatiae  speed  changM  are  not 
made  by  steps,  but  aa  absolutely  unbroken  rancs  is  fnmlshsd 
between  the  higbest  and  lowest  points — in  other  words,  erery 
imaginable  speed  is  given  within  these  limits. 

They  will  carry  full  load  at  all  speeds  within  their  range  without 
sparking,  with  aa  efficiency  practically  as  high  at  one  speed  aa 
another.  These  results  are  prrived  at  without  the  use  of  rhaostata 
or  soatrollers.  Let  us  mail  you  further  details. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

General  European  Agents: 

SBLIO,  SONENTHAL  ft  CO..  Queen  Victoria  St..  London.  Bag. 


Lincoln 

Induction 

Motors 

Well  designed,  hence 
their  long  life  and  high 
efficiency.  Conaerva- 
tivdy  rated,  hence 
their  great  overload 
capacity. 

Direct  Corrent  Dysa- 
■ot  sad  Motors 

Write  for  Catalog. 

Lincoln 
Electric  Co. 


CLBVBUND,tllt 


MOTORS 


DTlfikMOS 


ROTH 


OTH  mnoffi.  A  CO..  CHtoaM*  nadi  If  aw  T«vK 


1-24  H.P. 
to  20  H.P. 

Frames  Nos.  4  to  20.  Protected  Type. 

ECK  DYNAMO  AND  MOTORICO. 

NEW  YORK  OFFICE,  19  MURRAY  sV.  2 


F.  0.  BOX  164,  RICHMOIID,  VA. 
MAMUFAeTVM 

ladMtioa  Moton,  1  ta  60  H.  P.,  prampt  dtf  vaflai 
Diract-Cnrrent  Motan,  1  ta  60  H.  P. 
OaMratora,  both  D.  C.  and  A.  C.,  |  K.  W.  ta  90  K.  W 


Kimble  Electric  Co. 

6iT  West  Adams  Street  CHICAGO 

1 


Kimble  Variable-Speed 

Single-Phase  A.  C.  Motors 

Send  lor  Cataloanc  D 

We  arc  tke  orlolnatorn  ol  Variable-Speed  A.C.  Meters 


Variable-Speed  S.P.  A.C.  Forge  Blower 

Throw  away  your  leaky  gates  and  one-speed  motors 
and  get  a  blower — up  to  date. 

Price,  one  fire,  ...  $36.00 

Price,  two  fires,  -  -  -  65.00 

And  guaranteed  two  years. 


a  MICH  S  F>  e:  e:  D  ^ 

Armature  notcherS 


HIGH  EFFICIENCY 


SHALL  D.  C.  MOTORS  UF  TO  S-4  M.F. 


400  STROKES  PER  MINUTE 

Ferracute  Mch.  Co.,  Bridceton,  N. Jersey.  U.S.A 


Tlio  Rossitiosslor-Bonins  Kloolrio  Oo. 


PMILADELPHU 


The 

Peck”  Overlapping 
Bucket  Carrier 


handles  cement,  crushed 
rock,  coal,  ashes,  etc., 
without  spill  or  scatter. 

Details  from 


PKilmd*lpKia  Cbic&tfo  Indipnapolis 

New  York:  299  Broadway  Pittsburgh:  ISOl  Park  Bldg. 

St.  Louis:  Missouri  Trust  Bldg.  Seattle:  440  New  York  Block 

Derver:  Lindrooth  Shubart  &  Co.  New  Orleans:  Wilmot  Mchy.Co. 


High  Grade  Carbon  Brushes 

The  heads  of  a  thousand  dynamo  rooms  state  positively 
over  official  signature  that  LE  VALLEY  VITAE  CAR- 


over  official  signature  that  LE  VALLEY  VITAE  CAR¬ 
BON  BRUSHES: 

Actually  save  their  first  cost  again  and  again; 

Save  time,  labor  and  anno3rance ; 

Save  commutators,  keeping  them  unscratched  and  glossy ; 

Save  shut-down  losses  ana  repair  bills; 

Save  and  make  reputations  for  men  and  machinery; 

Are  in  fact  the  one  absolutely  proven,  generally  ad¬ 
mitted  high-grade  Carbon  Brush,  vrorthy  of  complete 
dependence  and  exclusive  use  in  all  places  under  all 
circumstances. 

Le  Valley  Vitae  Carbon  Bmsli  Co. 

40S  East  177th  St.,  New  York  City 

Catalog!  and  Teatimonials  on  Application. 


SILVER  MEDAL  AWARDED  at  JAMESTOWN  EXPOSITION 
1M7.  HIGHEST  AWARD  IN  ITS  CLASS 

Ih  n  Every 

*  .  Electric 

h  - ft  Ught 

'  Y  Plant 

V  J  I  Should 

0  VltepBriy  Have  It 

WHAT? 

Jordan  Commutator  Truing  Device 

This  device  will  true  your  Commutator  without  removing  the  armature;  easy  to 
attach  and  opeiute.  Does  not  take  large  cuts  which  shorten  the  life  of  a  Commu¬ 
tator;  no  dragging  of  copp^  across  insulation  between  the  bars,  thereby  short- 
circuHing  the  same,  and  ^1  soon  pay  for  itself.  WriteforCatakigiieNo.3  with 
list  of  users,  prices,  etc.  Patented  April  16,  1898  Patented  May  16.  1905 

Manufactured  by  JORDAN  BROS.,  Inc.,  74  Beekmaii  SL,  N.  Y.  City 


CAP 

and  SET 
SCREWS 

FROM  ASSORTED  STOCK  AT 

OUR 

WAREHOUSES  AND  FACTORY. 

SPECIAL 

MILLED 

PRODUCT 

MADE  TO  CUSTOMERS’  SPECIFICA¬ 
TIONS  AT  ATTRACTIVE  PRICES. 
PROMPT  DELIVERIES  ASSURED. 

THE  NATIONAL-ACME  MANUFACTURING  CO. 

CLEVELAND.  OHIO 

BRANCH  OFFICES  NEW  YORK;  BOSTON  OFFICE:  CHICAGO: 

and  WAREHOUSES:  3  77  White  Street.  141  Milk  St.  56  W.  Washington  Street. 

DIXON'S  GRAPHITE  BRUSHES 


Where  adapted  to  conditions,  Dixon’s 
Graphite  Brushes  give  unexcelled  service.  No 
applied  lubrication  necessary,  no  turning 
down  of  commutators,  very  little  loss  from 
friction.  Write  for  new,  illustrated,  free 
booklet  M-47. 

Joseph  Dixon  Cracible  QuERSEroiKHj 


m  wwwv^w.r  Successor  to  8TUCKY  ft  HBCK 

lAllJliS  UCArla  Electrical  Mcnnlactiirlaa  Cc..  Ltd. 

Eifery  Systea — 
RepalriH 
Re-WtadH 
Re-CoMtnctlM 


Electrical  Md 
Mechaaical 
Eaglaeer 

aad  4 

Draaghtsmaa  ] 

TeUphone  No.  P77 

35  N.  X  RAILROAD  AVI..  Opp.  Marhpt  SL  RcRrocd  Depet,  NEWARK.  N.  X 


ELEPHANT  BRAND 

iHCPnieRiZEUWCO  lmm  I 

at 

L’  S  PAT.  OFP 

2300  I^ASHINGTON  AV€  NUC.  PHIL  ACCLPHIA.  P  A* 

ELEPHANT  BRAND  ■■ 

INGOTS  CASTINGS  WIRE.  RODS.  SMtETS.  tic 

—  decta  wetal - 

C  A  s  T  1  N  G  S  .  S  T  A  Wl  P  1  N  G  S  A  N  o  F  O  R  G  1 N  G  S 

OPiG'NAL  «»•»  Sott  Va«t«»  C  T*»e  U  S 

Vacuum  Pump  with  Moik  Chain  Drive. 

The  Morse 
Silent-Running 
Rocker- Joint 
Chain 

is  successfully  operating  every 
kind  of  apparatus.  In  many 
cases  where  belting  or  gearing 
fail,  the  Morse  Chain  succeeds. 

See  Catalogue  No.  7 

MORSE  CHAIN  CO. 

Ithaca,  N.  Y. 

Licenaeea  for  Great  Britain  and  Europe:  The  WesUnghouae 
Brake  Co..  Ltd.,  York  Road,  Kinga  Croaa,  London,  N. 


UFTING 
MAGNETS 

tmr  haadllno  plO-lr*a 
■crap,  ralla,  plat«a.«tc. 
nioatralad  dcacrlpUv* 
baoklct  fr««  an  raqaast. 

CnOer-Hammer  Childi  €•• 

llakan  ol  LKtiag  Magaaa  aa4 

Magaa^if  ClvtehH. 
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New  York  Commission  Upholds  Ten-Cent  Fare .  133^ 

Investi^ion  of  New  Yorh  City  Central  Station  Companies....  133a 

Motor  Starter  Patent  Suit .  i334 

Operation  of  the  New  Haven  Electrical  Equipment .  1334 

The  Gas  Engine  in  the  Small  Central  Station .  1336 

Physics  and  Physiology  in  Illuminating  Engineering .  1336 

Klectrical  Engineering  at  Massachusetts  Institute  of  Technology  1337 
Power  Plant  and  Heating  System  at  U.  S.  Naval  Hospital,  New 

Fort  ^on,  Col.  By  A.  P.  Ball .  1339 

Producer  Gas  Plant  at  Fairmont,  Minn .  1340 

Magnetizing  and  Potential  Coefficients  of  Polyphase  Windings. 

By  R.  E.  Hellmund .  i343 

Errors  in  Some  Methods  for  Calculating  Alternating-Current 

Transmission  Lines.  By  L.  W.  Rosenthal .  1343 

Luminous  Efficiency  of  Metal  Filament  Lamps.  By  Coblentz..  134s 

Electric  Welding.  By  A.  E.  Buchenberg . . .  1346 

Taxation  of  Water  Power  in  One  State  that  Is  Developed  in 

Another  State.  By  Alton  D.  Adams .  1347 

Commonwealth  Edison  Improvements .  1348 

Single  Fuel  Burning  at  Salen^  Mass .  1348 

%tBack  for  Municipal  Light  Scheme  in  Mobile .  1349 

Side  Lights  on  Central  Station  “New-Business”  Work.  By 

H.  H.  MacPherson .  1349 

\  Handv  Central  Station  Chart.  By  W.  F.  Kimball .  1350 

Moonlight  Tables  for  19C9 . Supplement 


Carpenter’s 
Adfustable  Dies 


and  Adjustable  Stock 
for  Brass  Work — 


■iRbOE  MA/f^ 

V 

Registered 


Just  the  thing  for  you  electrical 
folk  who  have  to  thread  breiss 
fixtures,  electroliers,  etc.  All 
about  this  in  the  Carpenter 
Catalog.  Get  it. 


THE  J.  M.  CARPENTER  TAP  &  DIE  CO.,  Pawtacket,  R.  1. 


Patent  Automatic 

Hoisting  and  Conveying  Apparatus 
Overhead  Tramrail  and  Trolleys  for  Shop  Ise. 

Indispensable  iot  the  safe  and  convenient  handling 
of  hea>^  weights  indoors. 

BROWNHOIST  g 

Overhead  Tramrail 

every  descrip- 

with  com-  ^ 

T^liple^r^Pulle^  |,  - 

power  hoisting  ^  ^  •  >K- 

and  traveling  ,  v 

gear.  .  * 

Made  to  carry  any  load  and  adapted  to  any  location. 
We  furnish  complete  s3rstems,  ready  for  installation. 

BROWN  HOISTING  MACHINERY  CO. 

CLEVELAND,  OHIO,  U.  S.  A. 


NEW  YORK 


Branch  Offlcas: 
LONDON 


PITTSBURO 

3 
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The  New  Process 
Raw  Hide  Co. 

SYRACUSE.  N.  Y. 


to  any  geared  machine  run¬ 
ning  at  high  or  even  mod¬ 
erate  speed.  Don’t  you 
think  it  would  be  better  if  it 
ran  silently.? 

New  Process 
Noiseless  Pinions 

will  eliminate  the  ringing  of 
metal  gears.  They  mesh 
accurately  with  cut  metal 
gears  and  wear  as  well. 
Think  it  over ! 


Hess-Bright  Ball  Bearings  on  Motors 

at  3  H.  P.  daily,  ten  hours’  usage,  with  current  at  4c.  per  K.  W.  hour  save  $30  yearly  as  corn- 


replaced.  Think  this  over  seriously.  Specify 
you  buy;  put  them  on  motors  you  make. 


Write  for  booklet 
and  data  sheets 


THE  HESS-BRIGHT  MEG.  CO. 

2112  Fairmount  Ave.,  Philadelphia 


Cling’Surfaee 


Treat  all  your  belts  with  Cling-Surface. 
It  will  increase  the  transmitting  capacity 
of  your  belts. 

Your  belts  will  run  easy  or  slack. 

It  will  increase  your  power  and  decrease  your 
friction  load. 

It  is  a  preservative  filler  for  belts — not  sticky. 

CLINC-SURFACE  COMPANY 

1024  Niagara  Straal  BuHale,  N.  Y. 


TROLLEYS 
MARIS  BROS., 

PHILADELPHIA 


“HUNT”  COAL  STORAGE  SYSTEMS 

Cable  and  Automatic  Railway  for  storing  coal  in  pockets 
or  in  bins  over  the  boilers.  Coal  and  ashes  handling 
machinery  is  a  specialty  with  us.  Write  for  Bulletin  lOA. 

C.  W.  HUNT  COMPANY.  West  N*w  BrlgMon,  N.  Y. 

N«w  York  OHy  Addrossi  45  BroiMway 
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YOU  know  that  every  man  who  uses  your  motors  on  a  belted 
drive  would  be  better  satisfied  with  them  and  work 
harder  for  your  interests  if  belt  slip  were  vastly  reduced. 

Now,  knowing  that  and  learning  that  by  substi- 
tuting  Rockwood  Paper  Pulleys  for  iron  or  : 
wooden  pulleys  cuts  the  very  life  out  of 
belt  slip — why  not  make  the  change? 

The  proof  that  Rockwood  Paper 

Pulleys  are  all  we  say  is  yours  THE  ROCKWOOD 
for  a  word.  Get  the  proof  MFG.  CO. 

and  put  Rockwood  Indianapolis,  ind. 

Ppiner  Piillevs 


•90 


ELECTRICAL  WORLD. 


American  Steel  Foundries 

ONICAbo  NCW  YORK 


No  Hydro  Electric  Plant 
Is  Safe  Without  If 


DMTRiaUTOR  FOR 
NIAGARA  FALLS  TURBINES 


STEEL  CASTINGS 


OF  KVKRV  OnCRirriON 


IMPROVED  GOVERNOR 

for  Water  Wheels 

ku  but  one  belt  and  even  if  this  should  come  oO  or  break 
it  would  leave  the  gates  in  the  correct  poution. 

HOLYOKE  MACHINE  COMPANY 

WORCESTER.  MASS. 


Alcott  turbine  Co., 


Mona!  Holly 
New  Jersey,  U.  S.  A, 


Manafactan  tba 


LEVIATHAN 


Hmged  Gale  Tnrbine 


For  speed,  power  and  effi¬ 
ciency  It  eqtuds  any  wheel 
made. 

Upright  and  Horizontal. 

These  Turbines  are  recog¬ 
nized  as  the  most  effective 
water  wheels  made. 

Your  inquiries  should  come 
direct  to  us  for  this  class  of 
machinery. 


^  I  .sTTh.  WOODWARD 
^  m/hJX  WATER-WHEEL 

GOVERNORS 

Are  complete  in  them- ! 
selves.  No  pumps  or 
electric  current  required. 
The  regulation  is  right 

^  And  the  price  id  right. 

•  \  .  Ask  for  our  catalogue. 

WOODWARD  GOVERNOR  CO. 

ROCKFORD.  11.1.. 


Hydraulic  Jacks 

.  Every  type  of  first-class  thoroughly 
guaranteed  Hydraulic  Jacks  for  all 
classes  of  work  are  manufactured 
by  us.  Over  400  diffcrvnt  types 
and  sizes,  from  2  to  1000  ton 
capacity. 

Each  and  every  tool  guaranteed. 
Send  for  Jade  Catalogue  No.  68. 

Watson-Stillman  Co. 

50  CHwrcK  St.,  N«w  TorH  City 

CUcago  Office:  453  Rookery  * 


If  interested,  write  for  our  literature. 
Bulletin  No.  110-A  will  present  facts, 


THE  LOMBARD  GOVERNOR  COMPANY 


In  constructing  the  SAMSON  we  use  only  the  BEST 
MATERIAL  that  can  be  purchased;  furthermore,  we  em¬ 
ploy  only  skilled  labor  in  their  erection.  It  is  necessary  to 
use  HIGH  GRADE  MATERIAL  so  that  all  wearing  parts 
will  have  a  LONG  LIFE. 

The  SAMSON  operates  continuously. 

JAMES  LEFFEL  &  CO. 

308  Lagonda  Street  Springfielda  Ohio,  U.  S.A. 


both  Cylinder  and  Wicket  Gate,  gtrinf  INOMIIOUS  power 
are  used  in  hundreds  of  electric  power  plants  throngh— S 
the  world. 


Wo  make  a  spooinllp  of  doolgnlng  tnrblnoa  to  moot 
tho  requiromoato  of  Iko  pnbllo. 


S.  Morgan  Smith  Company,  York,  Pa.,  U.  S.  A. 


Like  Pelton  Impulse  Wheels,  Embody  the  Latest 
Improvements  In  Hydraulic  Engineering  Practice 

SPEED  REGULATION  AND 

HIGH  EFnaENCY  GUARANTEED 


BQUIPMBHTS  CORTRACTBD  FOR  ABD  IR8TALLBD 


Hie  Pelton  Water  Wheel  Co. 


/ 
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ARC  TNC 


Most  Efficient 

CENTRIFUGAL  PUMPS  ON  THE 
MARKET 


BUILT  TO  SUIT  YOUR  CONDITIONS 

WMTt  FOR  PARTKULAIIS 

HENRY  R.  WORTHINGTON 

118  BnMdway,  Haw  Yoilc  CHy 

FMtory:  HarrtMii,  N.  J 


ALVEK.GE7K. 

Condensers 

Surface 

Centrifugal 

Barometric 

WAINWKIGHT 

Heaters 
Generators 
Expansion  Joints 


Alber^er  Condenser 
Company 

No  95  Liberty  Street,  New  YorK 

REEVES  &  SKINNER  MACHINERY  CO. 

617  Chemical  Bldg.  St.  LouU  Mo. 

Bnach  OlSca,  No.  205  La  Salle  Street.  CUeaco,  Ill. 


LUNKENHEIMER 

“PUDDLED”  SEMI-STEEL  VALVES 


FOR  SUPERHEATED  STEAM 

Thaaa  eahraa  will  aalaiyataaJ  the  lit«l>aattamperatiiraaad 
are  taaranteaJ  for  workiai  praeauraa  np  to  2S0  poaada 
par  aqaaro  lack.  The  toneile  atronpth  of  ** PUDDLED*' 
SEMI-STEEL  U  oror  S8.000  poaada.  tkarof  or#  tka  ralToa 
ara  aiora  ricM  aad  atroopar  tkaa  tka  ordiaary  eaat  iroa 
ralaaa.  Tka  trimaiaca.  aack  aa  tka  diae.  aaat.  ala..ara 
aaada  af  a  kick-arada  aidMl,  a  asatarial  wUek  will  ataad 
a  aaaak  kickar  dograa  of  kaat  tkaa  kraaa.  Wa  will  Im 
*r*T — -*  to  fondak  prieaa  aa  (laba.  aacla.  arosa. 
akaak.  aata.  klaw-aff  or  pop  aafaty  ralraa,  mada  of 
*  PUDDLED*’  SEMl-STEu  wkk^Mkal  laoaatiaaa. 


THE  LUNKENHEIMER  COMPANY 

Lareaot  Maaafactarara  of  NiglKGrada  Eaaiaaeria^pacialtiao  la  tka  World 

^ - ■  Offiaoa  aad  Works.  OMCINNim.  Okia.  U  S.  A. 

■raadnoi  NEW  YORK.  faHaa  St.  LONDON.  S.  E..  35  Groat  Davor  SU 
Ckicaea.  Laha  aad  Daarbora  SiraaU  435 


Deming^  Pumps 

For  All  Uses  end  Any  Power 


Triplex 

Power 

Pomps 


DeepWeU 

Working 

Heads 


DemiiA|(  Companyr 

Selem,  OKio 
jit0m9t»s  to  rrtoatoaf  Cfftoa 


One  Weak 

V 

Cylinder 


is  worth  finding — it  means  that  the  economy  of  the 
whole  engine  is  impaired.  To  use  an  ordinary  indi¬ 
cator  involves  too  much  time  and  trouble,  and  the 
card  is  not 'accurate. 

The  Hospilalier  MANOGRAPH 

eliminates  all  this.  There  is  no  need  to  stop  the 
engine — no  reducing  «ar  to  rig  up — no  piston — no 
pencil — no  inertia.  It  mves  accurate  diagrams. 
Write  for  descriptive  circtuctr. 

HIICO  C  CIBSON,  *.  a  L  E.  b.  ito  W.  13$  SL.  N.  T. 


The  Daylm  Ckbe  Iroa  Wniu  Ca. 


■  BvIMsrs  sf  ttis  wsM  Rrnswii 

New  AmerieaD  Turbines 

Csialoo  Ns.  11  tsils  Mi  ora 


FIRE  and  Water 
Tube  Bd|leYs 
Self- Supporting 
Steel  Stacks 

Aak  far  Catolasas  BF 

E.  KEELER  XO. 

WILLIAMSPORT.PA. 


expense. 

Write  for  it 
now. 

The  Fuel 
-  Saving 

effected  by  the  Liberty  Feed 
Water  Regulator  will  in  a  short 
time  amount  to  its  purchase  price 
— after  that  it  is  a  source  of  clear 
profit.  It  limits  the  fluctuations 

of  water 


1  :  j 

* 

ing  violent  expansion  and  contraction,  which  are 
dangerous  and  necessitate  repairs,  and  forced 
firing  at  frequent  intervals,  which  is  waste  fuel. 

UBERTV- GREENAWAY  SEPARATORS 

are  unequalled  for  separating  oil  and  condensa¬ 
tion  from  steam,  air,  ammonia  and  other  gases. 
They^jare  free  from  corrugated  surfaces,  per¬ 
forated  baffles  or  centrifugal  action — gravity 
does  all  the  work.  We  guarantee  results. 

Our  bulletins  describe  in  every  detail  our  entire 
line  of  Liberty  Engineering  specialties. 

Will  you  have  them? 


Special  Oil  Separator. 


liberty  Manulaeturmg  Co., 


The  Cyclone  Tube  Geaner 

takes  the  scale  out  of  two  tubes  while  the  best 
of  other  cleaners  is  cleaning  one.  It  is  wonder¬ 
fully  compact  and  simple,  and  is  driven  by 
compressed  air  or  steam.  Fitted  with  our  new 
NORIVET  cutting  head,  which  can  be  taken 
apart  (and  assembled  with  no  tools  but  the 
hands.  Get  a  “Cyclone”  and  try  it  out  on 
your  boilers  in  competition  with  any  other  tube 
cleaner  on  the  market.  We  will  ship  you  one 
for  trial  at  our 
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OEIAF^BORINJ  DF^VJO  AIMD  OM 

293  BROADWAY,  NEW  YORK  ROBT.  T.  CARR  ,  PRESIDENT. 


IVIIOAL.  \A/ORKS 

POSTAL  TELEGRAPH  BUILDING.  CHICAGO 


if  steam  leaks  between  pipe  and  flange  are  permanently  to  be  eliminated, 


are  an  integral  part  of  the  pipe.  Leakage  between  flanges  is  obviated 
by  machining  both  flange  faces  and  the  periphery.  Prompt  delivery. 
All  sizes.  Write  for  prices. 


New  York  Sales  Office: 

Room  1422,  Cortlandt  Building 
Hudron  Terminal 


General  Office: 
ELIZABETHPORT,  N.  J 


STEAM  ENGINES 


WELDED  FLANGES 


BENDS 


Boilers 


Heine 


Water 

Tube 


Engines 


All  Flange  Steel  Construction 

Manufactured  only  by 

Heine  Safety  Boiler  Co. 

ST.  LOUIS,  MO. 


Peculiarly  adapted  for  isolated 
lighting  plants,  factories,  mines, 
public  institutions,  aboard 
ships,  yachts,  dredges,  &c. 


Sound  reasons  in 
Catalog  232 


/American  Blo'wer  Co. 

N«w  Y«rk  Detroit,  illch.  f^*^*i>* 


in  your  plant  ought  to  interest  you.  You  need  accurate 
knowledge  of  speeds  in  order  to  find  out.  Use  S.  &  B. 

TACHOMETERS  know  exactly. 


re«d  Water  Heaters  &  Purifiers.  Steam  and 
Oil  Separators. 


PcrtabU  and 
Stationary 
for  all  spttds 


FEED-WATER  HEATER 

XJ  oil-separatbr  and  purifier 

Separates  oil,  water  and  steam  from  a  mixture  of 
the  three  and  delivers  them  ready  for  further  use. 
Heats  feed  water  to  210  degrees  without  caiasing  back 
pressure.  Removes  back  pressure  where  it  now 
exists.  Sent  on  approval  to  prove  its  worth. 

STEWART  HEATER  CO.,  16  Norfolk  An.,Riftalo,N.Y. 


The  Schaeffer  &  Budenherg  Mfg.  Co. 

Main  Office  and  Works: 

M3-S  Kent  Avenue.  Brooklyn.  N.  Y. 

Western  Salesrooms: 

IS  West  Lake  Street.  Chicago.  111. 


Central  Stations  use  DEARBORN  WATER  TREATI^ENT 
to  keep  boilers  free  from  scale  and  otber  troubles  caused  from  their  water 
supplies.  Perfect  results.  Lowest  cosL 
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THE  MOST  EFFICIENT 
VENTILATING  FAN 

in  the  is  the 

STURTEVANT 


For 

Low  Speed 
Large  Volume 


For 

High  Speed 
Large  Volume 


STURTEVANT  FANS  are  selected 
to  save  power;  they  are  just  right 
in  both  speed  and  volume. 


B.  F.  STURTEVANT  CO..  Boston,  Mass. 


General  Office  and  WorRs.  Hyde  ParK.  Mass. 


NEW  YORK 


PHILADELPHIA 


CHICAGO 


CINCINNATI 


Designers  and  Buflden  of  Heating,  Ventilating,  Drying  and  Mechanical  Draft  Apparatus;  Pan  Blowers  and  Exhausters: 
Rotary  Blowers  and  Exhausters;  Steam  Eiwines,  Electric  Motors  and  Steam  Turbines;  Pneumatic  Separators,  Fuel 
Economizers,  Forges,  Exhaust  Heads,  Steam  Traps,  etc. 


KERR  TURBINE 


DE  LAVAL 

Stfim  Turbiii  Mittrt 
Stian  Tvrbiu  Dfiiiit 
StiiR  Torbiii  Bliwirt 
StiiR  Tvrbiii 

Ciitrifi|il  Pynpt 
Elietrie  Motor 

Cootrificol  Pumps 

De  L.t.1  Turbine  Drieen  Blower.  “ 

DE  EAVAE  STEAM  TURBINE  CO. 

TRENTON,  N.  J.  S 


THE  GREEN  FUEL  ECONOMIZER  CO. 

MATTEAWAN,  N.  Y. 

Ntw  Turk  City,  Btttan,  Cklesoat  Atlairts,  San  Franaisaa 
Laa  Angal^  Saattia,  Salt  Laka  CHy,  Mantraai 

Engineers,  Builders  of  Green’s  Fuel  Economizers,  Fans,  Blowers 


Mechanical  Draft,  Heating  and  Ventilating  and  Drying  Apparatus, 
Drsft  Dampers  and  Engines.  Send  for  Catalogs. 


24  Hours  at  Day 

and  365  days  in  the  year.  That’s  the  kind  of  service 
one  gets  from  a 

SHEPHERD  ENGINE 

and  thnt’s  why  the  name  Shtphtrd  has  come  to  stand 
for  absolute  rtliabtlity  and  operating  tconomy. 

Our  illustrated  catalog  free  on  request. 


Shepherd  EsgiBeerisg  Co., 


Williaiasport,  Pa. 


How  about  TOUR  POWER  PLANT? 


Is  it  costing  too  much  for  fuel — too  much 
for  labor  to  run  it — too  much  for  main¬ 
tenance  ?  Perhaps  the  Type  C  Appara¬ 
tus  of  the 

Loomis- Pettibone  System 


of  generating  Producer  Gas  will  solve  the 
problem  for  you*  Why  not  investigate 
to-day  ?  Write  for  Catalogue  103. 

The  Power  and  Mining  Machinery  Co. 

CUDAHY  (Suburb  of  Milwaukee).  WIS. 


Saves  Steam 

The  •overaor  is  wonderfully  senrfti\  e,  and  responds  instantly  to 
fluctuations  rf  load.  BTery  detail  is  the  result  of  yean  of  ezperi* 
euce  and  effort  to  produce  nothiut  but  the  best. 


’Twas  a  BUSY,  not  a 
dull,  season  for  us 


May  we  eend 
the  Catalog  f 

VALl^EYHa 
Iron  WorKs 

Williamsport 

Pa. 

8PBCIAL  RBPRBSBNTATIVBS: 
deco.  Cel.;  Paiihaaks.  Morse  ft 
ias.  Heed  Hde..  Philadelnliia.  I 
^  York.  n!y.:  HsySMMd 


We  used  our  plant  profitably  in  the  preparation 
of  a  new  line  of  SIDE  CRANK  ENGINES. 

In  every  detail  these  new  engines  are  truly 
representative  of  the  most  advanced  practice 
in  modem  engine  building. 

They  arc  closer  regulating,  heavier  and  require 
less  att^Jion  than  any  other  side  crank  engines 
on  the:.market. 

New  ^  bulletins,  containing  full  information,- 
ready  for  the  mail  December  1. 

Shall  we  send  you  one? 

Ridgway  Dynamo  &  Engine  Co. 

Rldgway,  Pa.,  U.  S.  A. 


ehus  Hwidy  Iron  Worl^Ssa  Pimn- 
..  CUcsKt  end  St.  Psid;  W.  H.  Pswl- 
:  A.D.GTaiwer  Co.,  Wwt  St.  Bid,., 
sad  CoutTBCting  Co.,  DsUse.  Tssse; 
sutrel  St.,  Boetoa,  Mses. 


FLEMING -HARRISBURG 

ENGINES 


HARRISBURG  FOUNDRY  and  MACHINE  WORKS 

HARRISBURG,  PA.,  U.  S.  A 


BELTEP. 

DIRECT  COUPLED, 


Simple,  Compovmd, 
Triple  Expansion. 

Son  JfmnotMot 

Cha^yies  C.  Mooro  6,  Co. 

RS'Flrut  StTMt. 


Now  Yorhi 

Seymmsr  4L  Co. 
>,SOCHurctt  Sd: 


Boston  i 

J.  A.  Gra.nt  &  Co. 
Tr.mont  Building. 


The  Engine  for 
Driving 
Alternators 


AUTOMATIC  ENGINES 


CORLISS  ENGINES 


W  h  e  re  two 
I  alternating  cur- 

|A  I  rent  electrical 

3  I  generators  are 

5  run  in  parallel, 

y  ^  their  efficiency 

^  ^  and  regulation 

Id  '  depend  upon 

?  t  other  things 

-4  [jp  than  the  gener- 

ators  them- 
selves.  If  the 
two  generators 
are  driven  by 
^  engines  of  dif¬ 

ferent  types,  or  even  by  two  ordinary  engines  of  the 
same  size  and  type,  but  with  the  pistons  not  moving 
in  unison,  cross-currents  are  set  up  which  waste  power, 
reduce  the  capacity  of  the  generator  and  interfere  with 
the  voltage  regulation. 

The  desirable  condition,  therefore,  in  alternator  driv¬ 
ing  is  to  have  the  turning  movement  of  the  prime  mover 
absolutely  uniform  throughout  the  revolution.  This 
can  be  attained,  together  with  perfect  conditions  for 
balancing  and  high  steam  economy  and  in  the  least 
possible  space,  by  setting  the  cylinders  at  right  angles, 
so  that  the  greatest  effort  of  the  one  occurs  at  the 
time  of  the  least  effort  of  the  other,  resulting  in  a 
practically  uniform  turnings ,  moment  throughout  the 
revolution. 

This  is  one  of  the  advantages  of  the  American-Ball 
Compound  Engine.  Other  advantages  realized  at  the 
same  time  are  smooth,  quiet  running,  small  founda¬ 
tions  and  floor  space  and  excellent  regulation. 


THE  BALL  ENGINE  CO. 

ERIE.  PA. 


The  lEclipse  Sectional 
Rainbow  Gasket 


For 

Hand 

Holes 


For 

Han 

Holes 


^r^a^^^Fftc-Simile  of  •  6-inch  Section  of 
Eclipoe  Gaaket.  Showing  Nome 
and  Trade-Mark  Imbedded. 

Manufactured  from  the  celebrated  Rainbow 
Packing  Compound. 

The  most  economical  and  convenient  form  for 
making  gaskets  ever  produced. 

Absolutely  no  waste.  Will  carry  in  stock  for 
years.  Write  for  sample.  Do  it  to>day. 

Manufactured  Exetusitetr  bp 

Peerless  Rubber  Manufacturing  Co. 

IS  WUTCB  SL.  88  Chwabera  SL.  NBW  YOMK 

Detroit,  Mloh..  24  Woodward  Ato.  Kaniaa  City,  Mo..  1321-1328  Union 
Chleago,  IlL,  3I3-37U  So.  Water  St.  Are. 
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BUILDERS  OF 


COMPLETE  HYDR(LELECTRIC  PLANTS 


OF  EVERY  DESCRIPTION 


MM 


9700  HorM  Pow«r  Turbin* 


for  $50  ft.  Head 


Reaction  Turbines 

Single  and  Twin  Inclosed  Turbines  for  35 
to  6)00  ft.  Heads. 

Single,  Twin,  Triplex  and  Quadruplex  Tur¬ 
bines  in  Open  Flume,  for  Heads  from  5  to  50  ft 

Capacities:  500  to  20,000  H.  P. 


Impulse  Turbines 

Self-contained  and  Overhung  Impulse  Tur¬ 
bines,  with  Deflecting  Nozzles  and  Hand  needle 
Regulation,  and  Stationary  Nozzles  with 
Automatic  needle  Regulation. 

Heads:  500  to  2,000  ft. 

Capacities:  1,000  to  15,000  H.  P. 


Manometer- actuated  Relief  Value.;  Automatic  and  Goremor-actuated  PreMure  Regulator.;  Automatic  Oil-preMure 
GoTarnora 

This  Company  ^so  builds  Electric  Generators  especially  designed  for  the  service  and  all 
auxfliary  apparatus  such  as  Transformers,  Rotary  Converters,  Motor-generator  Sets,  Motors,  etc., 
thereby  eliminating  entire.y  the  disadvantages  attendant  upon  divided  responsibility. 


GENERAL  OFFICES: 


MILWAUKEE,  WIS. 


ARE  INCORPORATED 

The  American  Electrician 


WITH  WHICH 

The  Electrical  Engineer 


PUBLISHED  WEEKLY  BY  THE  McGRAW  PUBLISHING  CO..  239  WEST  39th  STREET.  NEW  YORK 


( lO  Cents  Pf-h  Copy. 

■>  $3.00  Per  Year  to  U.  S.  and  Mexico. 

I  $4.50  to  Canada;  $6.00  to  Other  Countries. 


NEW  YORK,  DECEMBER  26,  1908. 


Season  Nineteen-O-Nine 


WE  are  ready  to  receive  youi  fan  con¬ 
tracts.  We  offer  you  a  full  line  of 
direct  and  alternating  current  fans — 
ceiling,  desk,  bracket,  oscillating  and  exhaust. 
The  famous  “Standard”  line  leaves  nothing  to 
be  desired. 

We  carry  a  complete  stock  of  fans  and  motors 
at  all  of  our  branches  for  immediate  delivery. 


The  Robbins  &  Myers  Co 


MAIN  OFFICE  AND  FACTORY 

SPRINGFIELD,  OHIO 


NEW  YORK  PHILADELPHIA 

145  Chambers  St.  1 109  Arch  St. 


CHICAGO 

48  W.  Jackson  Blvd. 


CLEVELAND 

337  Frankfort  Ave.,  N.  W. 


ST.  LOUIS 

Locnst  and  Eleventh 


NEW  OBLEANS 
312-314  Carondelet  St. 


BOSTON 

176  Federal  St, 
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ELECTRICAL  WORLD. 


C-cWFUSECO 


Trv  our  new  line  of 


Open  Wiring  and  Conduit  Connection 
Note  how  wire  passes  through  box 
WITHOUT  A  BREAK 


Cotton= 

Insulation 


is  a  feature  of 

assachusetts 

AGNET  WIRE 

Why  ?  Because  it  is  carefully 
selected  combed  Sea  Island 
Cotton  and  is  applied  on 
the  wire  with  remarkable 
uniformity. 

Massachusetts  Electric  Mtg.  Co. 

WEST  LYNN,  MASS. 

CHICAGO  OFFICE  i  356  OMrbom  StrMt 


Entirely 

Different— 

That’s  Why! 

HubbeU 
Ceiling  Socket 

No.  35032 


To  be  similar  to  any  other  Ceiling 
Socket  would  not  do. 

It  had  to  be  distinctly  “Hubbell,” 
which  gives  a  ready  answer  for 
its  success. 

Direct  control  of  the  light. 

No  need  of  wall  switches. 

Easiest  to  wire.  Handiest  to  install. 

Without  equal  for  Tungsten  lamps 
and  Holophane  shades. 

HARVEY  HUBBELL,  Inc. 

Bridgeport,  Conn. 


THE  SACHS  CO 
HARTFORD.  CONN 
HAS  SOMETHING 
TO  SAY  ABOUT 
ENCLOSED  FUSES 
THAT  YOU  SHOULD 
KNOW  AT  ONCE. 
WRITE  NOW 
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Exhaust  Steam  Turbines 


With  existing 
boiler  capacity 


Westinghouse  Exhaust  Steam  Turbines  will 
generate  more  power  on  the  exhaust' steam, 
now  wasted  from  non-condensing  engines, 
than  the  latter  themselves  will  develop. 
The  compactness  of  the  apparatus  is  shown 
in  the  illustration. 


1000  K.W.  Westinghouse  Exhaust  Steam  Tnrbiiie 
taking  its  steam  from  the  exhaust  ot  two  Corliss 
engines  in  the  plant  of  a  large  coal  mine. 

The  Westinghouse  Machine  Co. 

Steam  Turbines,  Steam  Engines,  Gas  Engines,  Gas  Producers,  Storage  Batteries  and  the  Roney  Stoker 

New  York,  165  Broadway  Chicago,  171  La  Salle  Street  Philadelphia,  North  American  Building 

Boston,  131  State  Street  Cincinnati,  Traction  Building  Denrer,  McPhee  Building 

CleTeland,  New  England  Building  St.  Louis,  Chemical  Building  San  Francisco,  Hunt,  Mirk  &  Co. 

Atlanta,  Candler  Building  Pittsburg,  Westinghouse  Building 


The  Westinghouse 
Electric  Sad  Iron 


Heats  uniformly  hot  all  over. 

No  one  spot  becomes  hotter  than 
another.  It  has  no  loose  parts 
to  bother  with  and  be  mislaid. 

It  is  always  ready  for  instant  use. 

Packed  in  our  “holiday  box”  it  makes  an  ideal 
New  Year’s  Gift  for  central  stations  and  dealers 
to  handle. 


Westinghouse  Electric  and  Manufacturing  Co. 

Atlmnta  Buffalo  Cleveland  Detroit  Minneapolis  Philadelphia  San  Francisco 

Baltimore  Chicago  Dallas  Kansas  City  New  Orleans  Pittsburg  Seattle 

Boston  Cincinnati  Denver  Los  Angeles  New  York  St.  Louis  Salt  Lake  City  Syracuse 

Canada:  Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ont.  Mexico:  G.  &  O.  Braniif  &  Co.,  City  of  Mexico. 
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TPAdi  HAPK 


PLATINUM 

IN  ALL  FORMS  FOR  ALL  PURPOSES 

SCRAP  PURCHASED 

Resistance  Wire  to  Specifications — ^Wollaston 
Wire — ^Special  Forms  for  Wireless  Telegraphy 

BAKER  &  CO.,  Inc..  Newark,  N.  J. 

N.  Y.  Offieat  30  CSareh  Str««t 


For  20  Years,  the  Standard 


**0.  K.**  Weatherproof  Wire 
**Parac’*  Rubber  Wire 
Bare  Copper  Wire 
Slow  Burning  Weatherproof 
Railway  Feeder  Wire 
Slow  Burning  Wire 


PHILLIPS  INSULATED  WIRE  CO. 

^  ^  .  .  PAWTUCKET.  R.  I 


The  BRISTOL  CO. 

Manufacturers  of 

The  Wb.  H.  Bristol  Eleetric 

PYROMETEl^l 

for  all  commercial  ranges  of 

High  Temperature. 

Stnd  for  Rtcommtndations 
and  Quotations. 

The  BRISTOL  CO. 

Waterbnry.  Conn. 


Phono-Electric' 


■' Phono  Elec  trie ' ' 
Trolley  Wire. 

It’s  Tough, 

It’s  Strong, 

It’s  Reliable. 

Why  don’t  you  in¬ 
vestigate  its  merits? 

BRIDGEPORT  BRASS  CO. 

253  BROADWAY.  NEW  YORK.  Mills:  Bric’Report,  Conn. 


QLASSBLOWING.  Vacuum 
Specialties.  Electrical  Thermom¬ 
eters.  Hydrometers  and  Ther¬ 
mometers  for  all  purposes. 

Any  Glass  Apparatus' afUr  Skttch. 

WM.  H  I  E  R  G  e:  s  e:  L.  L. 

M6  Gates  Avc.  Brooklyn,  N.  Y. 


IF  the  SUPPLY  HOUSE  you  trade  with  does 
not  keep  our  GOODS 
in  stock  WRITE  US 
We  will  attend 
to  your  wants 
QUICK  SHIPMENTS 

New  York  Insulated  Wire  Company  . 

Main  Ofrice:  114  Uberty  St.,  N.  Y. 


Branches,  CHICAQO 

192  Desplainet  St. 


BOSTON 
7  Otis  St. 


SAN  FRANCISCO 
766  Pelsom  St. 


♦ 

MATTHEWS’  CABLE  CLAMPS 

If  you  have  any  cat4e  to  put  up  which  is  larger  than  COO  it  will  pay 
you  to  try  these  clamps.  If  they  don't  save  their  cost  and  show  a  ha^> 
some  additional  saving,  besides  eliimnating  the  cumbersome  splice  and 
its  consequent  line  lost,  you  may  return  them  in  good  condition  and  get 
your  money  back.  They  weigh  4  lbs.  each.  Send  for  trial  proposition. 
W.  N.  MATTHEWS  &  BHO..  227  N.  Second  St..  ST.  LOUIS 


Have  you  tried 

Shultz  Sable  Belting? 


PRANK  N.  PHILLIPS,  Prea. 
EUGBNE  R.  PHILLIPS.  V.-P. 
C.  H.  WAGENSBIL.  Treas. 

C.  R.  REMINGTON,  JR.,  Sec. 

Aaerieai  Elietrical  Works 

PHILUPSOALE.  R.  I. 

■ifs  asi  Issslstsl  Elsctils  Wirt 

Elsctrtc  LIgM  Um  Win 
kltarti  Fst6tr  sal  TisUn  Whs 
•sIsultsE  hM  Whs  sM  Snuilt 

NEW  YORK.  P.  E.  Donohue. 

26C(Mtlandt  Street. 
CHICAGO.  B.  H.  Hammond, 
135  Adams  Street. 
MONTREAL,  Eugene P.  Phil¬ 
lips’  Electrical  Works. 


The  '  oal  &  Iron  National  Bank 


143  Liberty  Str^t 


New  York. 


Je.t.Kins  Bros.  Valves 


ihave  the  favor  of  engineers  because  they  are 
the  easiest  to  keep  tight.  Made  of  new  steam 
metal  of  best  quality.  Interchangeable  parts. 
Contain  genuine  Jenkins  Discs — either  Hard, 
for  steam  and  hot  water  use;  or  Soft,  for  cold 
water,  air  or  gas.  May  we  send  you  catalog? 

JENKINS  BROS.,  New  York,  Boston,  Philadelphia,  Chicago 


ATLANTIC  INSULATED  WIRE  &  CABLE  CO. 

WIRES  AND  cables' 


FOR  SUBMARINE, 'AERIAL,  UNDERGROUND  AND  j 
INTERIOR  USE  f 

FACTORY:  120  UBERTY  STREET  , 

STAMFORD,  CONN.  ‘  NEW  YORK  CITY 


Esansr 

Pstsst 

■s. 

H1.2M 


Sable  Belting  will  save  money  for  you,  if  you  give  it  a 
chance.  Tell  us  your  requiiements  and  we  will  send  a  belt 
for  60  days’  free  trial.  If  it  doesn’t  do  all  we  say,  or  you 
are  not  well  pleased  with  its  performance,  you  can  send 
the  belt  back. 

WRITE  FOR  BOOKLET  ?  f 


SHULTZ  BELTING  CO^  St.  Louis,  Mo.  ji 

NEW  YORK  BOSTON  PHILADELPHIA 

.  -  .  -P 


Depository  of  the  United  States 
State  of  New  York  City  of  New  York 
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YOUR  account  also  solicited 
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